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If’S RUMORED THAT 
The Indianapolis 500-mile race will be broadcast again this year! 


True. Tune in for thrills and chills, Mutual Network, Memorial 
Day, May 30. Four broadcast periods: 9:45-10:15 a.m., 
11:15-11:30 a.m., 1:00-1:15 p.m., 2:00-2:30 p.m., CST. Spon- 
sored by Perfect Circle, dedicated to automobile mechanics 
everywhere—America’s Doctors of Motors. 











IT’S RUMORED THAT 


The 1948 Studebaker will have reversible seats and fore and 
aft controls ! 


“Sorry,’’ smiled K. B. Elliot, Vice-President in charge of Sales 
and Advertising for Studebaker. ‘‘Although our 1947 model is 
quite an innovation and has provoked much comment (which 
we don’t mind), I’m afraid that rumor is slightly far-fetched.” 


Contributed by Alvin Kagan, 
Bridgeport, Conn. 





IT’S RUMORED THAT 


8,875,000 bottles of pop have been consumed at the 
Indianapolis races! 


True, according to Herman Deupree, unofficial statistician 
of the 500-Mile Races. Also over 6,000,000 hot dogs, eaten 
during the past 30 runnings of this exciting race. 





IT’S RUMORED THAT 


51 out of 57 cars finishing 1, 2, 3, in past Indianapolis races 
were PC-equipped. 


Almost right. At least since exact records (1924) have been 
kept. And not with rings specially made for racing cars, but 
with the same standard Perfect Circles that stop oil pumping, 
save gas, restore power in engines all over America. And boy, 
when they can take it on the speedway, you know they can 
take it on the highway! 








Perfect Circle Corporation, makers of Perfect Circle Custom Made Piston Ring Sets, will pay fifty dollars 
($50) for each rumor, fact or fiction, accepted for this page. Send your rumor to Rumor Page, Perfect ' ircle, 
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The Cover 


@ Twin nosewheel installation of Lockheed’s Con- 
stellation, shown on our front cover this issue, uses 
a 34 x 9.9 wheel and tire. 


Camber is set at approximately 6 deg. The entire 
assembly is retracted when in flight presenting a 
smooth contour along the entire length of the un- 
usually long strut assembly. 
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For the 
Sake 
of Argument 


By NORMAN G. SHIDLE 


Everybody gets yens to write letters 
to editors. An amazingly large number 
of people gratifies that yearning at 
least once. With some it becomes a 
habit — occasionally a career. 


Down deep in their hearts, editors 
like to get letters from readers. They 
like bouquets better than brickbats — 
but vastly prefer brickbats to nothing. 
As professional editors, they like evi- 
dence of any kind that readers are re- 
acting to what they read. 


Any letter to a newspaper or maga- 
zine falls into one of two categories: 


1. It is one man’s idea — expressed 
on the assumption that his own 
problems are the center of the uni- 
verse. It is entirely subjective. 

2. It takes into account the other 
fellow’s problems and aims; reasons 
objectively. The writer sees himself 
as one of many — in perspective. 


The subjective letter is useful as a 
statistic. It influences editorial think- 
ing only if a great many others express 
exactly the same idea. Experienced 
editors know that it is the percentage 
that counts in the long run-rather 
than the vigor of the particular com- 
ment. Good editing means watching 
and being guided by the percentages, so 
far as these purely subjective reactions 
are concerned. 


Objective letters get more individual 
attention, because the ideas are ex- 
pressed in terms which make them ap- 
plicable to existing conditions. 
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also a Speed Nut! 


Take a look at this one SPEED NUT that does 
three jobs. Conceived by our development 
engineers to simplify automotive parking 
lamp assembly, it retains light socket, spaces 
wires and fastens entire assembly to the base. 
(See sketch). It replaced four separate parts 
and eliminated three machining and welding 
operations. 

This is but a typical example of the SPEED 
NUT Savings Factor. So flexible is the basic 
SPEED NUT principle, it can be incorporated in 
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almost any conceivable shape to improve 
your product, speed up your assembly, reduce 
the number of parts and cut costs. We can 
give you a no-charge fastening analysis that 
may surprise you. Send in your assembly 
details today. 


TINNERMAN PRODUCTS, INC., 
2063 FULTON ROAD « CLEVELAND, OHIO 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

In France: Aerocessoires Simmonds, S. A., Paris 
In Australia: Aerocessories, Pty. Ltd., Melbourne 
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SAE Speaks of Itself... 


Since establishment last year of an SAE Public Rela- 
tions Committee, SAE work in this field has moved 
steadily toward objectives detailed by the Committee. 


Public relations effort at SAE tries to strengthen 
and broaden understanding of Society and member 
activities. Special attention is directed to areas where 
such understanding can bring useful appreciation of 
the value to industry and to individual engineers of 
SAE meetings, publications, and technical committee 
work. Particular effort is made to keep industrial 
executives well informed. 


Dignity and economy are required characteristics 
for every SAE public relations operation. . . . Letters, 
speeches, publicity releases, interviews with prominent 
members ~ these and many other devices are used reg- 
ularly within the limits of a modest budget. The 
SAE Technigram —a periodic, brief report to leading 
executives throughout the automotive field —is a typi- 
cal element in a practical program. 


As time goes on, your Committee hopes to increase 
the skill and effectiveness with which it uses each of 
its public relations tools. 


Chairman, Public Relations Committee 
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@ Counterbalanced Hardened 
Crankshaft, Drop-Forged 
®@ Vibration Dampener 
®@ Special High Duty 
Precision Bearings 
®@ High Compression 
@ Hardened Cylinder Sleeves 
Wet Type—Removable 
@ Aluminum Pistons 
®@ 75 Octane Gasoline 


145-GK 


HIGH OUTPUT 
ENGINE 


225 hp. 
at 2400 rpm. 


operating on 75 octane gaso- 
line. Six cylinders, 5'%4 in. 
bore x 6 in. stroke, 779 cu. in. 
displacement. Consult the 
Waukesha Engineers on all 
your 


automotive engine 


Get Bulletin 1380. 


WAUKESHA MOTOR CO. 
WAUKESHA, WISCONSIN 


NEW YORK ® TULSA ®@ LOS ANGELES 


needs. 








® Down Draft Carburetor 
®@ Overhead Valves 

@ Hardened Valve Guides 
@ Stellite Faced Exhaust 
Valves and Seats 

@ Full Pressure Lubrication 

@ Wide Face Helical 

Timing Gears 
@ Waukesha Built-In 
Flood Oiled Governor 
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The Bendix Parking and 
Emergency Brake is the 
product of close coopera- 
tion between Bendix and 
a prominent bus manufac- 
turer. Designed for drive- 
shaft installation, this 
brake was tailor-made to 
a specific job, proven in 
use, and then made avail- 
able to the industry at 
large. Thus the entire 
industry benefits from 
the work Bendix does for 
individual manufacturers. 





CENTERMOUNT PARKING BRAKE 


WHEEL BRAKES 


HYDRAULIC REMOTE CONTROLS 


UNIVERSAL JOINTS 





The entire automotive industry has been built on the cooperation 
of thousands of skilled hands, hundreds of skilled companies. The 
engineering and production miracles that have become the 
commonplace would be impossible without this coordinated 
effort. In Bendix’ long history of partnership with the industry, 
cooperation is more than an adjunct to production —it is the basic 
Bendix* method of operation. The Bendix products that find such 
wide acceptance always trace their beginnings to development! 
cooperation with the manufacturer. 


*REG. U.S. PAT. OFF 


BENDIX PRODUCTS DIVISION of 
SOUTH BEND 20, IND. 


AVIATION CORPORATION 


HYDROVAC* POWER BRAKING 


“Bendix 


B.K.* VACUUM POWER RELAY VALVES 


PRODUCTS 
DIVISION 


TRAILER VACUUM POWER BRAKES 


+ HYDRAULIC POWER STEERING 
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= Constitution Revisions 
Proposed 


m By GEORGE A. DELANEY 


Chairman, Constitution Committee 


Proposed SAE Constitution revisions, due for first 
reading and discussion at French Lick in June, 
have three major aims: 

1.To permit improvements in operation of 
SAE’s administrative and committee structure; 

2. To give Constitutional recognition to desir- 
able practices which have become established since 
the last general revision was made in 1932; 

3. To modify the language where necessary to 
express ideas more clearly, to make it possible to 
read only one meaning into any provision. 

The Constitution Committee’s final proposals 
bear out the prediction made in my brief January 
SAE Journal message that “no major revisions 
seem likely to be suggested.” 

Typical of changes aimed at more flexible opera- 
tions is suggestion that naming of specific com- 
mittees be removed from the Constitution and 
Council’s committee-appointing powers be ex- 
pressed simply and 
broadly in a single pro- 


group as the House Committee without having to 
change the Constitution to do so. 

Three of the 34 proposed changes are required 
to gain this single objective. 

Because experience has indicated there is need 
for a semi-annual business meeting only occa- 
sionally, your Committee proposes to eliminate 
the Constitutional provision requiring such a meet- 
ing ... leaving the Council or the members with 
power to call a special business meeting of the 
Society at any time or place should need arise in 
the interim between the Annual Business Meet- 
ings. The requirement for an Annual Business 
Meeting would be retained in the Constitution, 
however. 

Vast majority of the 34 changes proposed are 
aimed simply at clarification of existing language 
or intent. In this category are the changes which 
define the grades of members entitled to hold 

Society offices and de- 
fine the voting rights of 





Vision that it may ap- 
point such committees 
as it finds necessary to 
assist it... . and that it 
may define the scope 
and authority of the 
committees in By-Laws 
or otherwise. 

Under the new pro- 
vision, Council would 
presumably appoint all 
the technical and ad- 
ministrative committees, 
Such as membership, 
meetings, publications, 
Technica] Board, and so 
forth, which now serve 
useful functions — but 
Would be free to discon- 
Unue such an obsolete 
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= AVAILABLE NOW 


Complete text of proposed revisions 
to the SAE Constitution will be 
mailed to any SAE member on 
request. 


The proposed revisions will have 
their first reading at the Summer 
Meeting Business Session at French 
Lick in June. Stimulation to de- 
velop these proposals came from the 
Advisory Committee to the Council 
which has studied the whole SAE 
structure in relation to post-war 
functional needs. 


This article by Chairman Delaney 
highspots the suggested revisions 
and indicates the basis for many of 
the proposals. 


each grade of member; 
which redefine the quali- 
fications for Associate 
as distinct from Member 
grade; which provide 
transfer from Service or 
Foreign to Member 
grade only upon appli- 
cation; which makes 
Foreign Members eli- 
gible for Life Member- 
ship; and which delete 
the words “on a Na- 
tional basis” from cer- 
tain provisions because 
the SAE now is inter- 
national in scope. An- 
other proposed change 
clarifies the provision 
that delegates-at-large 











to the Annual Nominating Committee shall be 
voting members of the Society. In none of these 
and similar proposed changes is any essential 
change made in the rights and privileges previ- 
ously enjoyed by members, the revisions being 
confined, it is believed, to clarification of situa- 
tions which previous language left slightly or con- 
siderably obscure. 

Among changes proposed to give Constitutional 
recognition to desirable practices which have 
grown up in recent years, one to permit payment 
of initiation fees in installments is typical. Others 
which might be included in this category are 
transfer from By-Laws to the Constitution of pro- 
visions for nominating SAE vice-presidents; rec- 
ognition of SAE Groups as official units in the 
SAE structure; and inclusion of a previously- 
lacking specific authorization procedure for adop- 
tion of By-Laws. 


Several proposed changes are such as could 





make some specific difference in individua] mem. 
ber relationships with the Society. Tops in this 
category is proposed elimination of Affiliate Mem. 
ber and Departmental Member classifications. The 
Committee urges these eliminations because “the 
Society is primarily an organization of individya 
members . . . and Affiliate members do not pay. 
ticipate in SAE activities except through Affiliate 
Member Representatives whose rights and priyj. 
leges are limited. . .” Departmental Members haye 
never been numerous (there are but 9 at present) 
and the small use made of the grade indicates its 
obsolescence. 

Another proposal would make a delinquent 
member not entitled “to receive any publications 
or other services from the Society for the period 
of his delinquency”’; and still another would per. 
mit Council to expel any member of any grade by 
a three-quarters vote of its elected membership 
... instead of by unanimous vote as now provided, 





ments must be consistent. 


for new By-Laws clauses. 





For example, in connection with establishing SAE committees, certain man- 
datory provisions have been deleted from the proposed Constitution. These cali 


Recommendations made will be submitted to Council for action. 


Members of the Council’s Executive Committee are SAE President C. E. Frud- 
den, C. H. Miller, A. J. Blackwood, J. M. Crawford, and L. Ray Buckendale. 


By-Laws Revision Task Is Assigned 


| 

| 

| 

O bring SAE By-Laws in line with provisions of the proposed revised Consti- 
tution of the Society, the Executive Committee of the Council has been as- 

signed the task of modifying the present document. 


Some of the revisions suggested in the proposed revisions of the Constitution 
make changes in the present wording of the By-Laws advisable. The two docu- 
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UTSTANDING technical papers dramatically forecast 
the role of engineers in a world desiring peace and 
conscious of national security at the SAE National 
Aeronautic Meeting (Spring) in New York, April 9 to 11. 

While smaller than at war-year meetings, audiences again 
proved the sincere desire of foresighted engineers to work 
together for more rapid solution of the multiplying prob- 
lems which today’s aeronautical development faces. 

Those present learned that: 

°* Long-sought reliability and economy of tomorrow’s 
aircraft will be achieved through better design of com- 
ponents. 

* The Jet Age has dawned, but for the next decade 
reciprocating engines will continue to be the powerplants 
of the industry. 

* The U. S. Navy will continue to operate land planes, 
probably jet-propelled, from strategically-located carriers 
in event of war. 

* Automatic controls increasingly are supplementing, 
even supplanting, human energy in aircraft. 

* Large-scale operation of sky-freight may be expected 
by 1950. 

* Aircraft may be designed within an envelope of engi- 
neering, operational, and Governmental requirements. 

* Congress should establish a national aviation policy 
which will perpetuate an aeronautical industry adequate 
for peacetime needs, and reasonably adequate for wartime 
demands. 

The last point was forcefully made by Major-Gen. Oliver 
P. Echols, USA (Ret.), president, Aircraft Industries 
Association of America, Inc., who spoke at the dinner which 
closed the three-day meeting Friday night. 

As commanding general of the AAF Matériel Command 
during the war, Echols was responsible for the largest 
dollar volume —and unquestionably the most complicated 
group — of war contracts of any man in history. 

In a review of the technical problems faced by the engi- 
neers of the industry, he pointed out that instruments, 
wings, fuselages, configurations, and propulsions are under- 
going vast changes. 

“Aerodynamically and structurally airfoils, too, are 
undergoing a revolution and are piling up a formidable 
engineering task. 

“New wings are so thin that entirely new methods of 
construction must be developed. New alloys and other 
materials will be needed. 

“Working in the compressibility of the sonic ranges, 
these new structures must withstand greatly increased 
strains and pressures. 

“To further complicate the engineer’s task, these new 
thin wings force redesign of landing gear, since conven- 
tional types cannot be retracted within the thinner wings, 
and fuel tanks and all other components involved must also 
be redesigned. 

“Flying wings, swept-back wings, diamond-shaped wings, 
and shapes yet to be thought up must be investigated and 
perfected,” he pointed out. 

Industrial, Army, Navy, and civilian engineering leaders 
of the industry were honored guests at the meeting. Intro- 
duced by William E. Conway, chairman of the Metropolitan 
Section, Toastmaster W. J. Blanchard, general manager of 
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Aeroproducts Division, General Motors Corp., in- 
troduced the guests, President C. E. Frudden of 
the Society, and General Echols. 

An exhibit of equipment currently used in in- 
strument flying was made available to the Metro- 
politan Section Exhibit Committee by Eclipse- 
Pioneer Division, Bendix Aviation Corp., Federal 
Radio & Telephone Co., and four airport models 
made available by the CAA and a fighter ejection 
cockpit designed by Chance Vought Division, 
United Aircraft Corp., and a bomber cockpit by 
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Glenn L. Martin Co. These cockpit mockups Were 
also used during the meeting to illustrate a paper 
by a U.S. Navy officer. 

Chairman of the Metropolitan Section Exhibit 
Committee was J. O. Charshafian, Wright Aer. 
nautical Corp. 

Thirty-three authors and co-authors preparej 
the 24 papers presented at the five Aircraft, foy 
Aircraft Powerplant, and the three Air Transport 
Sessions, reports of which follow. 





AIRCRAFT 


OMORROW’S airplane will achieve long-sought 

reliability and economy through better design 
components, engineers at the five aircraft sessions 
reported. They showed how concentrated re-engi- 
neering attention to instruments, power-driving 
devices, structural materials, landing gears, and 
accessories already is attaining projected depend- 
ability and low cost objectives. 

Examination of this “composite” airplane of 
tomorrow discloses use of a new graphical analysis 
method of preliminary design that determines the 
most efficient combination of variables. 

Changing one of a group of variables — such as 
stall and cruising speeds, take-off and landing dis- 
tance, and range — may affect others in the group, 
it was said. 

This design technique evaluates improvements 
in one item of performance in terms of other abil- 
ities so that the best compromise can be reached 
readily. 

Structural designers who must convert this 
“paper” plane to a producible machine were shown 
how use of the new high-strength aluminum alloy, 
75ST, can save considerable weight, provided both 
the material’s advantages and limitations are 
known. 

While 75ST, replacing presently-used 24ST, can 
reduce the weight of sections by an average of 
25%, these savings are not always realized. In 
a compression stiffener critical in buckling, saving 
weight with 75ST would reduce stiffener strength. 
Designers were advised that greatest weight sav- 
ing and strength increase will be achieved in com- 
pression columns in the short column range. 

Spotlighting landing gear, one expert said that 
our heavier plane of tomorrow, with wing stow- 
away space at a premium, demands more than 
design approximations for lighter, longer-life 
wheels. He told designers that experimental stress 
analysis using brittle lacquer — Stresscoat — will re- 
veal the critical and dynamic loadings as experi 
enced in actual landing. 

Climbing into the cockpit of our “dream air- 


Increased Reliability, 
Lower Cost, Are Stressed 


Based on ten papers presented at five Aircraft sessions, under chair. 
manship of C. V. Johnson, J. M. Shoemaker, A. E. Raymond, R. C. Bergh, 
and C. N. Colvin... “U f 75ST ns.” by 


Use of /5ST in Structural Applicatio 
George Snyder and F. J. Crossland, Boeing Aircraft Co.: “T 
mental Determination of Strains in Aircraft Landing Wheels and 
Brakes,” by M. H. Polzin, Goodyear Airc Corp.; “An Approach to 


All raft O 
by A. B. Croshere, Jr., 
, Inc.; “A Longitudinal Contr 


the Analytical Design of Aircraft,” 


and H. H 
Cherry, Douglas Aircraft Co System for 


High Speed Aircraft,” by H. O. Wendt, Curtiss-Wright Corp.: “Desig 
Features of the Martin 202 Hydraulic System,” by E. G. Riley and T. ¢ 
Hill, Glenn L. Martin Co.; “Some Applications of Hydraulics to His 
Speed, Rotary Drives for Aircraft Accessories,” by W. W. Thayer 
Douglas Aircraft Co., Inc.; “Hermetically Sealing Aircraft trume 
and Contro! Components,” by W. A. Reichel, Kearfott Engineering C 
‘Aircraft Engine Starters,” by Ralph Heintz, Jack & Heintz Prec 
tnrhe 


1 etriae ee 
ausitries, Inc.: 


and “Development of Functional Cockpits for N 
A rcraft ns 


by Com. Norval Richardson, Bureau of Aeronautics, Naw 
Department; “The Development of Naval Aircraft,” by Rear-Adm. L. 
C. Stevens, Bureau of Aeronautics . . . All of these papers will appear 
n briefed forn f the SAE Jourr al and those 


| be published in full in SAE Qua 


ec t n forthcoming i 
roved by Readers Committees w 
terly Transactions 

plane,” we find controls arranged for easy, efficient 
cperation. (This isn’t the case today.) According 
to a Naval officer who both flies in, and designs 
cockpits, “confusion in the cockpit” nullifies the 
safest and most economical airplane design. 

Carrier operation will remain the backbone of 
naval aviation, declared another high-ranking 
Navy officer. (An article, entitled ‘Naval Air 
Power —Its Past, Present, and Future,” based on 
his paper, is on p. 30.) 

Warming up our airplane of the near future for 
a trial flight, we are told that its starter packs 4 
lot of power in a light-weight package. This com 
pact design, said its designer, is built with a mag- 
nesium base, weighs only 22 Ib, and can start an 
R-4630 engine. 

Modern electrical and mechanical engineering - 
such as addition of interpoles to motor and 
elimination of flywheel to get direct instead 
of inertia starting — cut weight and increased re 
liability. = 

Winging through the sky in the “composite 
airplane, our pilot will experience greater high- 
speed reliability using easier-handling controls -® 
new spring-tab elevator system combined with 
feeler elevators, or feelevators. According to i 
creator, the feelevator is actually a second elevator 
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that stabilizes stick force as airspeed increases. 
Back on the ground after our trial spin, we 
might examine the instruments on the hypotheticai 
olane’s } panel. They are protected from externally 
caused failures by an airtight sealed package. This 
recently developed technique, it was said, gives 
glass-to-metal and metal-to-metal seals and per- 
mits adjustment without breaking the seal. 
Importance of this development was pointed up 
by Navy war records, indicating that 95% of elec- 
trical equipment failures in the Pacific were due 
to dirt, dust, fungus, and salt air. Hermetically- 
sealed instruments will require only one-twentieth 
the normal servicing. 
Climbing out of the cockpit and into the fuselage 


A-Howard Coonley, executive vice-president of the American Stand- 

ards Association (left), with Admiral J. F. Farley, commandant of the 

U. §. Coast Guard, and P. R. Bassett, president of the Institute of the 

Acronautical Sciences, who were among the honored guests at the 
National Aeronautic Meeting dinner 


B-Dinner Toastmaster W. J. Blanchard with Chairman W. E. Conway 
of the SAE Metropolitan Section, host to the National Aeronautic 
Meeting 


to look at the hydraulic system, we find designers 
of this “model” plane have solved the 1500-psi- 
versus-the-3000-psi hydraulic system controversy 
by combining the best features of each. 

Closer scrutiny of the hydraulic system in our 
“composite” plane reveals that straight-line hy- 
draulic motion has taken to running in circles for 
high-speed rotary power drives. According to a 
West Coast engineer, hydraulic rotary drives - 
featuring design compactness and reliability — loom 
as keen competitors of electrical units. 

Outgrowth of this new effort, he reported, is 
the DC-6 hydraulically-driven supercharger now 
in production. 


C—General Chairman R. W. Young of the SAE 1947 National Aero- 

nautic Meeting (left), with Oliver P. Echols, dinner speaker, and SAE 

President C. E. Frudden. Retired recently as a major-general, Echols 

was commanding general of the AAF Materiel Command during the 

war, and is president of the Aircraft Industries Association of America, 
Inc., Washington 


D—The three SAE vice-presidents responsible for the planning of the 
Aeronautic Meeting were Carl T. Doman (left), Harold R. Harris, 
and James M. Shoemaker 
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FNGINEERS believe that continuing development 

will improve gas-turbine powerplants to the 
point where in 1957 they will power 45% of the 
commercial air transports, 88% of the bombers, 
95% of the fighters, 25% of the cargo aircraft, 
and even a small percentage of light planes, a sur- 
vey presented at one of the four Aircraft Power- 
plant sessions disclosed. Turboprops will be more 
common than turbojets except where very high 
speed is at a premium. 

Engineers, however, are not overlooking possi- 
bilities of improving reciprocating engines — pow- 
erplants of 5000 bhp were forecast. Reciprocating 
engines will continue to occupy an important posi- 
tion during the next ten years, they expect, al- 
though reciprocating engines will constantly lose 
ground to gas-turbine powerplants, speakers 
agreed. 

Prospective powerplant trends were based on a 
canvas of leading engineers, conducted and re- 
ported by two authors. Opinions expressed, both 
in the survey and at the meeting, varied widely. 

After analyzing the returned questionnaires, 
opinion samplers prophesied that the turboprops 
of 1957 will have specific fuel consumptions as low 
as 0.45 lb per bhp-hr, thrust augmentation by 
means of liquid ingestion or perhaps reheating 
between stages of a multiple-stage turbine, re- 
generative cycles for units employing peak tem- 
peratures of 2200 F, and pressure ratios as great 
as 10 to 1. In 10 years, axial-flow compressors are 
expected to be almost three times as common as 
centrifugal compressors. 

With turbojets, the trend is toward ever-increas- 
ing engine power due to military demands for 
higher-velocity aircraft, the authors declared. 
Maximum thrust outputs of 15,000 lb are antici- 
pated for 1957. A complex design employing both 
liquid ingestion and afterburning might give 
thrust augmentation of from 100 to 200% for 
emergency use in military aircraft. 

In discussing the development of combustors for 
gas turbines, one speaker related the advantages 
of annular chambers over can-type chambers. An- 
nular chambers were first investigated because of 
their simplicity and small frontal area. Then it 
was found that the exit temperature distribution 
of this type of burner makes the best of turbine 
blade strength. At the root, where centrifugal 


loads on the blade are highest, the gas tempera- 
ture is lowest. With careful manufacture, the cir- 
cumferential temperature distribution is uniform. 


The pressure drop across the burner is remarkably 
low. 


CALE 
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Turboprops, Jets 
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based on e eo papers pre er p nt - 
chairmar shit fEG. Haven, Arthur Nutt, ‘A. L. ‘Beall and L. T. Mille, 
... Development of Annular Co ISTIO Chambers,” | Stewart Way 
a nd eS Walsh, Westinghouse Electric Co p.; ‘Instrumentation for 
Development of Aircraft F f C ments Involving 

by )$. y. Markowski anc yf . Moffatt, Pratt and Whitney Aircraés 
Helicopter Powerplant Installations,” by R. A. Wolf a nd C. P. Spies: 
Bell Aircraft Corp.; “Future Trends in Aircraft Engine Design,” by A.T 
Gregory and A. L. Pomeroy, Rar ger Aircraft anes tonatior 
Internal Coolants,” by E. F. Obert, hv niversit 
Methods in Valve Cam Desig 5 n, y W. M. Dudley, Thon Pr 
Inc., and Case School of Apr d Scie and H. H. Engemann, T 

son Products, Inc.; “Installation Engineering of Aircraft 

gines,” by R. E. Small, General E C Vhat A E 
Requirements of a Gas Turbine Insta c. Ww. +B - 

A rcraft Co } All of +h se Dal rs Ww appear ir b 4 i {,. nm tar 
coming issues of the SAE Journ 


mittees will be published in full in SAE Quarterly T 

Improved instruments for fluid-flow measure. 
ments were reported that will influence develop- 
ment of combustors, compressors, and turbines. 
Speakers emphasized that flow velocity and tem- 
perature ranges should govern the choice of a tem- 
perature probe. 

The Kiel probe was called the best all-around 
total pressure probe because of its yaw and pitch 
insensitivity. 

Installation problems with: gas turbines were 
given a lot of attention. Variable-area jet nozzles 
for turbojet powerplants are one of the most prom- 
ising installation refinements now being investi- 
gated, it was said. They give better fuel economy 
during cruising operation, compensate for thrust 
variation among engines on a multi-engine air 
plane, and permit operation at maximum allowable 
exhaust-gas temperatures at full rpm over a wide 
range of compressor pressure ratios or inlet tem- 
peratures, speakers said. 

On the reciprocating side of the powerplan! 
picture, the survey of future trends predicted the 
1957 engine would have specific fuel consumptions 
as low as 0.33 Ib per bhp-hr for the compound en- 
gine, increased compression ratios, fuel injection 





Highlights of the SAE National Transportation Meeting April 
16 to 18, at Chicago, will be reported for the June issue of 
the SAE Journal by on-the-spot reporters. 


Twelve technical papers will be presented at that three day 
meeting, which is being sponsored by the SAE Transportation 
& Maintenance and the Truck & Bus Engineering Activities of 
the Society, with the cooperation of the SAE Chicago Section 


Our printing schedule makes it impossible to report this joint 
meeting in this issue. 
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in place of carburetion, bmep’s as high as 310 psi, 
and higher piston speeds. There is a swing toward 
more compounding of reciprocating engines with 
exhaust-gas turbines. 

In discussing detonation and internal coolants, 
another speaker said that detonation is a process 
usually present in varying degrees, not one which 
appears at a critical compression ratio. He defined 
jetonation as the existence of a measurable pres- 
sure differential within the chamber. Reduction in 
detonation is characterized by a decrease in 
coolant load and an increase in exhaust-gas tem- 
perature. 

It was explained that the injected water sup- 
presses detonation by slowing down combustion 
and by cooling the end portion through vaporiza- 
tion of water in the charge there. Water, with its 
high latent heat, is an especially good cooiant, but 
it must be finely atomized and given time to 
vaporize. 

Flexibility in the linkage between valve and 
cam was termed the chief cause of bad valve mo- 
tion. This fact was uncovered when actual valve 
motion was superposed on theoretical valve mo- 
tion. A two-part mathematical method was pro- 
posed for bringing the actual motion closer to the 
desired motion. First, the desired valve motion is 
specified for the design speed. Then, this informa- 
tion, together with data on the linkage character- 
istics, is used to calculate the cam profile which 
will impart the desired valve motion. The calcula- 
tions can be made easily on punch-card machines 
used for accounting purposes. 


“Whittlin’”” and imagination are the core of the 
art of designing helicopter installations, according 
toa man who ought to know. He told how blade 
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’ by J. E. Winchester, Slick Airways, Inc... . All of these 
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IRLINE operators are now in the midst of a vast 
program to replace their warworn planes. The 
three Air Transport sessions revealed that the new 
planes will have greater safety, reliability, and 





Frederick V. H. Judd, United Aircraft Corp. (left), being con- 

gratulated for winning the 1946 SAE Wright Brothers Medal by G. A. 

Page, Jr., chairman of the Award Board. Judd’s winning paper was 

“A Systematic Approach to the Aerodynamic Design of Radial Engine 
Installation” 


solidarity is chosen so that the rotor’s hovering 
requirements and stall characteristics are matched 
to the engine’s power outputs at various altitudes. 

A helicopter must have provision for engine 
cooling during hovering near the ground and at 
altitude as well as during forward flight. Rigid 
pylons are used with rotors having an odd number 
of blades. 

The odd blades balance out certain parts of the 
periodic forces which act on the mast during for- 
ward flight. Two-bladed rotors are simpler in con- 
struction and make storage easier but require elas- 
tic suspension of rotor, transmission, and engine. 


TRANSPORT 


comfort, increased performance, and ability to 
operate almost independently of weather condi- 
tions. 

Both safety and reliability are being advanced 
as the result of a study of landing aids for all- 
weather operations, which appears to settle the 
controversy of GCA (ground controlled approach) 
versus ILS (instrument landing system) by calling 
it a draw. It was stated definitely that no one aid 
by itself can achieve the necessary safety and 
reliability. 

Solution appears to be to use ILS as the basic 
electronic aid for routine operations, with some 
form of radar, such as GCA, to act as a monitoring 


Continued on nage 101 
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Courtesy, Prentice-Hall, Inc 


Fig. 1-Gas turbine-jet unit design in Whittle’s first jet-propulsion 
patent — British patent No. 347,206, applied for Jan. 16, 1930. 
1 -Air in 


2 — Rotating portion of compressor 

3 — Combustion chamber showing oil spray 
4—Turbine wheel 

5 — Exhaust jet 











HE modern gas turbine got its start toward sor. Where the Rolls-Royce Nene has a reverse- al 
general use about 1930 when Frank Whittle ap- flow combustion chamber, the De Havilland has ty 
plied for his first jet-propulsion patent. Fig. 1 a straight-through flow type of combustion chan- p 
shows that he had in mind a combination axial- ber. Rolls-Royce engineers, however, were aware b 
flow and centrifugal air compressor, a combustion of the advantages of the straight-through flow ct 


chamber, turbine, and jet nozzle. This type of type, for they used it in their Derwent engine. A t] 
compressor was apparently abandoned in favor of small, centrifugal fan was added to this engine to 


large and clumsy snail-type single combustion units. They are axial-flow compressor engines it- 
chamber replaced by a number of smaller cham- stead of centrifugal compressor units, in direct 
bers, resulting in a more compact design, as shown opposition to Whittle’s ideas. On his last visit 
in Fig. 3. The fuel burner was of the vaporizing here he was quite emphatic in his feeling that the 
type, the main turbine bearing water cooled. centrifugal compressor was superior to the axial- 
Fig. 4 shows the type of design that was used in flow compressor. There are, however, just as em- 
the first flight engine. Ten hours were flown in phatic feelings toward the axial-flow compressor 
May, 1941. The jet engine was now well estab- by many American designers. 
lished as an aircraft powerplant, and several Fig. 5 shows a cross-section of the Armstrong 
British companies were assigned the task of pro- Siddeley A.S.X. In this engine the air enters 
ducing gas turbine units. This opened the way for radially and flows forward through the axial-flow 
expansion in detail design. compressor, then to the combustion chambers and 
the turbine wheel. ; 
The Metropolitan Vickers F-2 uses a combustion 
chamber of the annular type, rather than a large 
number of individual can-type chambers. A drum 
is used in the compressor instead of individual 
° “Design inibeevied of tw ‘Cas Turbine” Wie ccauanaad ot SAE discs. This has been a moot question among de- 
Buffalo Section, Nov. 15, 1946 signers. The drum construction is certainly lighter 


the double-entry centrifugal compressor. The or- help in the cooling. The double-entry centrifugal i 
iginal unit designed by Whittle had a large, snail- compressor was retained and the reverse-flow com- n 
type combustion chamber. (See Fig. 2.) It first bustion chamber was replaced with a through-flow 1 
ran in 1937 for 314 hr, and successfully demon- chamber. I 
strated the possibility of the jet-propulsion engine. We now come to the British Metropolitan- é 
The next engine designed by Whittle had the Vickers F-2 and the Armstrong Siddeley A.S.X. ! 

} 





British Designs 
Several De Havilland-Halford Goblin jet engines 
were used in our planes during the war. This en- 
gine has only a single-entry centrifugal compres- 
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and has many other advantages. A hollow, cone- 
type shaft is used in combination with the com- 
pressor drum, the whole being mounted on two 
bearings and carrying the main turbine disc. This 
construction provides an economical design from 
the weight standpoint. 

There is one more British development that I 
would like to mention, although we do not know 
much about its construction as yet. The Bristol 
Theseus gas turbine is of the propjet type, that is, 
it drives a dual propeller by means of independ- 
ently mounted turbine wheels and also utilizes a 
regenerator for utmost economy. This is the first 


instance of the use of a regenerator in an aircraft 
powerplant. 


German Designs 


So far, we have considered only British designs, 
but the Germans were active, too. In fact they 
were conducting tests at the same time as the 
British and brought out several interesting de- 
signs, 

One of the first units to be brought to this 
country for analysis and test was the Jumo 004 
turbojet engine. This design employed an 8-stage 
axial-flow compressor, six individual can-type com- 
bustion chambers, a single-stage turbine, and a 
tail cone with an adjustable bullet. 

Pre unit, while on test, forcibly demonstrated 

© power of the compressor used. Capt. W. C. 
— of Wright Field was testing this unit one 
ay and noticed an oil leak that appeared to be in 


EXCERPTS FROM A PAPER* BY 


Clifford J. Lane 


Chief, Design Division, Fredric Fiader, Inc 


the accessory section. A mechanic volunteered to 
tighten the connection without shutting down the 
test. As he reached over to make the adjustment 
he was suddenly sucked into the air intake and 
promptly lost his shirt. The engine had to be shut 
down before he could be released. Examination of 
the engine failed to show any part of his shirt, 
fountain pen, or pencil. They had simply disap- 
peared. There was no apparent damage to any- 
thing except the mechanic. 

The German BMW 003 differs from the 004 in 
the detail design of the axial-flow compressor, hav- 
ing seven stages instead of eight, and an entirely 
different disc design. It also differs in the com- 


bustion-chamber design, as it employs a simple 
annular type of chamber with 16 burners instead 





and AAF, Matér 
Fig. 2 — Original unit designed by Whittle 


Courtesy. General Electric Cc 
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Fig. 3—Second Whittle gas turbine 





Courtesy neral Electric Co. and AAF, Matériel Command 


Fig. 4— Power Jets Whittle gas turbine 


of the six individual combustion chambers on the 
004. The turbine is also a single-stage unit with 
the disc bolted to the shaft. The 003, however, 





employs bolts going through the disc, while the 
004 actually uses capscrews that do not go through 
the disc. The 003 also uses an adjustable tail cone 
bullet to adjust the nozzle opening. 


Swiss Designs 


Before leaving the foreign development of gas 
turbines, there are two outstanding Swiss units 
that we should consider briefly. Brown, Boyer} 
and Co., one of the early developers of the axia). 
flow compressor, has built many types of gas tyr. 
bines. They are used all over the world, especially 
by oil refiners using the Houdry cracking process, 
The Socony-Vacuum Oil Co. has a unit employing 
an axial-flow compressor. This unit was recently 
disassembled for inspection and overhaul after 
more than six years of continuous service. It was 
found to be in excellent condition, indicating the 
life expectancy that may be anticipated with this 
type of machine. 

The second Swiss unit is the Escher Wyss AK 
closed-cycle turbine. This type of turbine offers 
many advantages and opportunities for obtaining 
high thermal efficiency, the efficiency being on the 
order of 40%, thus competing with the best diesel 
practice. This is an entirely different design from 
those we have discussed previously. 

Fig. 6 shows diagrammatically the comparison 
between the open cycle and the closed cycle. In 
the open cycle the air is taken in by the compres- 
sor, brought up to pressure, heated in the combus- 
tion chamber, expanded in the turbine, and ex- ’ 
hausted to the atmosphere. If a heat exchanger’ 
is used, it adds to the thermal efficiency by trans- 
ferring heat from the exhaust gas to the unheated 
air, thus reducing the quantity of fuel required 
for a given power output. Looking at the closed 
cycle, we find that the air or gas that is the work- 
ing medium is entirely closed in the circuit and 
simply goes round and round, being compressed, 
heated, expanded, and recompressed. 
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Fig. 5—Armstrong Siddeley reverse-flow axial compressor 
turbojet 

Intake air enters at ports A between 11 combustion 
chambers, then through 14-stage axial-flow compressor 3. 
final stage raising pressure to about five atmospheres; a, 
which is then displaced outwardly by radial guide vanes C, 
is divided into 11 parts and is directed into elbows D 
which incorporate guide vanes and lead into combustion 
chambers E; approximately 25% of air goes to inner 
chamber fitted with mixing chamber F, where paraffin fue! 
is injected; remainder of air enters chambers through per 
forations G in rear half of inner chamber and in direc: 
tional scoops H; burning gases then flow into manifold | 
and are reformed at annulus J at entry to 2-stage turbine 
K before going through exhaust nozzle L; front ma 
bearing, in addition to supporting main shaft carrying com 
pressor and turbine, also takes thrust and is relieved 0 
major part of load by cup, or equalizer piston, on front end 
of shaft into which air from high-pressure end of com 

pressor can pass 
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he Fig. 7 shows the actual cycle of one of the 
gh gscher Wyss units. It consists of four compres- ' 
ne sors, four intercoolers, two turbines, and two 
| neaters or hot gas boilers, and a regenerator. The 
lowest pressure in the system is 80 psi absolute, 
a pressure that many open-cycle units attain as a 
maximum, and reaches a maximum of 900 psi 
absolute before entering the regenerator, a com- 
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#8 BBE pression ratio of 11.2-1. Such a unit as is indi- N 
2 cated in this cycle diagram is, of course, intended [Heat exchanger 
T_T sor stationary plant operation, as the size of the — 
a ynits involved is too great for either airplane or Combustion chamber \! 
. ; marine use. For stationary powerplants, however, ‘ 
) it gives promise of providing considerable com- 
we petition for the now existing steam powerplants 
= / from the standpoint of thermat efficiency, size, and, Testine Compressor Generator 
ter with refinement, financial investment. This type 
. of cycle also makes it possible to use coal as a fuel, T 
he since the difficulties with the abrasive action of fly = A = My 
his ash are eliminated. Precooler|/L _. 
LK American Designs = Heat exchanger 
ers There are a large number of American com- Abrliedien 
ng J panies active in the gas turbine field. To name a Courtesy, ASME 
the few, we have the General Electric Co. developing .. : , 
se] both centrifugal and axial-flow compressor units, Sr ee — ee eT ee 
om such as the I-16, I-40, both centrifugal, and the 
TG-180 and TG-100, both axial-flow machines. 
son Westinghouse has the 9.5 and 19-A and B ma- 
In chines, which are axial flow with annular combus- 
eS- tion chambers. Allis-Chalmers has a large axial- 
Us- flow compressor and multi-stage turbine machine; 
ex: ¥ the Elliott Co. has a positive blower unit of the C T G 
ger V Lysholm type and a multistage turbine for marine 
Ns: use; and others, including Fredric Flader, Inc., 80F 1200F 
ted which have an axial-flow compressor and multi- 80psi 
red stage turbine considered by the AAF as the most . P os 
sed advanced design in the U. S. This turbine employs Ps 
rk- a planetary reduction gear for counterrotating 
and propellers, axial-flow compressor, can type com- 
sed, bustion chambers, multistage turbine, and tail pipe 
with adjustable bullet to vary the exhaust nozzle 
area. 
ihe The General Electric Co. was the first producer BOF | 850F } 
in this country of a jet-propulsion unit. The I-16 130psia 765F 
aed was a direct copy of the Whittle unit brought over 85 psia 
tes from England. The next G.E. unit, the I-40, was C Cc C T 
or B, larger and more refined in design. It follows the 
Wy British design closely, using a double-entry cen-  & 220F 1200F 
s D, trifugal compressor with through-flow combustion we 850 
stion chambers and single-stage turbine. The axial units \ P psia 
ue TG-180 (turbojet) and TG-100 (propjet) are, how- 
per: ever, distinctly American in design. Both are ; 
of axlal-flow compressor units with individual com- 
“ine bustion chambers and single-stage turbines. They 
mait do not employ a regenerator. DUNN 
a? Westinghouse has attacked the problem a little 
+ ol differently with good success. The Westinghouse 
com: unit is of the axial-flow compressor type, employ- 
ing an annular combustion chamber and a single- Fig. 7—Escher-Wyss closed cycle 
Ba Stage turbine. The inlet air first passes through 
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Fig. 8— Typical radial thrust ball bearing mounting 


the oil cooler, then it is compressed by the 6-stage 
axial-flow compressor. Fuel is added and burned 
in the annular combustion chamber, delivering the 
hot gas to the turbine wheel through the usual 
nozzle ring and exhausting through the exhaust 
nozzle, which has an adjustable cone. This turbine 
also differs in the high-speed bearing setup, as it 
employs plain sleeve bearings instead of ball 
bearings. 

The Elliott-Lysholm 2500-hp gas turbine for 
ship propulsion is unique in many respects. It 
employs two positive-type Lysholm compressors, 
two multistage turbines, two combustion cham- 
bers, an intercooler, and a regenerator. For an 
output of 2500 hp, it is quite large compared to 
an aircraft gas turbine. The Lysholm compressor 
is a rather peculiar design, reminiscent of the well- 
known rootsblower but actually compressing air 
in a different manner. The male rotor has four 
lobes and the female rotor has six cavities. The 
profiles are, of course, generated, and give an in- 
teresting compressive action on the air. 

Our last American design is the machine built 
by Allis-Chalmers for marine applications. It is 
designed to deliver 3500 hp and to operate eventu- 
ally at 1500 F. It is very large, occupying con- 
siderable space. 

Again we have a different combination of a 
single compressor axial-flow type delivering its air 
through a regenerator and to two combustion 
chambers, one supplying a turbine that drives the 
compressor and the other the power output tur- 
bine, both exhausting to the stack through the 





regenerator. This unit is still on test, the test pro. 
gram being an extensive one to determine the be 
havior of the various parts as the temperature js 
gradually increased, eventually reaching a maxi 
mum of 1500 F. This is a low pressure rige ; 
stage design, requiring a large number of Stages 

We will now consider some of the detail points 
of design of the individual gas turbine unit; If 
the particular design we are considering is a pro 
jet or some type of marine or industria] applica. 
tion, it will require a reduction gear. Gas turbine 
operate at much higher speeds than conventiona| 
engines do, so greater reductions are required, 
Aircraft units turn up from 6000 to 30,000 rm, 
The reduction gear can be either of the back gear 
type, spiral or worm drive, or the planetary design, 
Where compactness and weight are important, the 
planetary design is preferable. The spiral or worm 
gear drive is able to give high-speed reduction but. 
due to the poor efficiency, is seldom used. The hack 
gear design is satisfactory for some applications 
as it can be made efficient, but it is on the bulky 
and heavy side. Such factors as pitchline veloci- 
ties, tooth contact areas, and tooth loading must 
be given careful attention. With these high-speed 
applications, pitchline velocities especially must 
be carefully considered. The gas turbine is capable 
of producing large horsepowers in a small space- 
on the order of 6000 to 10,000 hp for certain appii- 
cations—and such powers transmitted through 
gear reductions of minimum size and weight re- 
quire that the designer really sit up and take 
notice. One application has a power-to-weight 
ratio of 12 hp per lb. For other than aircraft 
applications it is permissible to reduce this ratio, 
depending on the application. 


The subject of compressors is open to a lot of ] 


debate. In this country G.E. has been the greatest 
proponent of centrifugal compressors, based on 
their extensive experience with centrifugal super- 
chargers. Westinghouse and Allis-Chalmers favor 
the axial-flow compressor. At a conference at- 
tended by the foremost engineering talent in the 
country about a year ago, the author was amazed 
to hear a hot discussion on the relative merits of 
these two types, based on whether it was prefer- 
able for the air to make its way through the cen- 
trifugal compressor in a rather straight line radial 
direction or to make its way through the various 
stages of an axial-flow compressor in a helical 
manner, eventually catching up with itself when 
it emerged at the high-pressure end. 

Actually, there are two important considera 
tions: cost and efficiency. If cost is paramount 
then the centrifugal may be the answer. If, how- 
ever, efficiency is paramount, then the axial-flow 
compressor should be chosen. We have been able 
to attain a maximum efficiency of only 80-82% 
with the centrifugal, while 87-92% can be obtained 
with the axial. Under certain conditions, the 
NACA has obtained as high as 97% efficiency. 
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Compressor rotors are generally mounted on ball 
or roller bearings, although plain sleeve-type bear- 
ings have been used with success, as in the case 
vf the Westinghouse 19-B. Lubrication is by 
means of oil mist or solid jet in the case of the 
antifriction type of bearing. The solid jet type of 
jubrication is gradually supplanting the oil mist, 
due to better heat removal from the bearing. An 
example of this design is shown in Fig. 8. The 
pearing used is a special ball-type with split inner 
race. It carries 7600 Ib thrust load at 6000 rpm. 
Qil is forced under pressure through the jets and 
impinges on the bearing retainer, being thrown 
outwardly by centrifugal action, and draining 
away through large drain holes in the case. Bear- 
ing temperature can be kept below the maximum 
allowable of 250 F without difficulty and, of course, 
afford ample lubrication. Tests show that with 
proper drainage there is no oil built up in the 
pearing itself with its consequent churning and 
heating. 

Centrifugal compressor rotors are generally ma- 
chined from the solid. Axial rotors are made up 
in a number of designs. For the high peripheral 
velocities it is necessary to use carefully designed 
dises due to the high stresses involved. An in- 
teresting comparison can be made between present- 
day aircraft practice and commercial flywheels. 
Flywheels used with commercial compressors of 
the positive-flow type built by Worthington operate 
at peripheral velocities of less than 100 fps. In 
aircraft we use 100-1400 fps. Since centrifugal 
foree goes up as the square of the peripheral 
velocity, an idea of the magnitude of the forces 
involved is indicated. 


Blades 


Blades are fastened to the discs in a variety of 
ways. Each method has its own advantages and 
disadvantages, and they must be evaluated by the 
designer before adoption. In the bulb type, the 
blade must be carefully fitted and prevented from 
axial movement by staking. The Christmas or fir 
tree type requires accurate machining and fitting. 
In the attachment on the BMW 003 turbine wheel, 
the blade is hollow and attached by means of a 
type of bulb fitting with wedge pins welded in 
place. Another type in use is bolted and threaded. 
The latter is the only type that will permit adjust- 
ment of blade angle for maximum efficiency. The 
totor assembly consists of the discs and blades 
and, if the design specifies it, the drum. The 
German 004 unit did not use the drum but de- 
pended on shrouding the stator vanes to fill the 
gap between the discs. The G.E. TG-180, on the 
other hand, fills the gap with a ring, giving in 
effect a solid drum and eliminating the shroud on 
the stator blades. Again this is pretty much a 
matter of designer’s choice. Materials used are 
varied, depending on the application. Blades are 
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} recision cast, forged, or machined from the solid. 
The material generally used is steel with a high 
tensile strength and a high degree of damping 
capacity. As we design for the highest efficiency, 
laminar flow airfoil sections are used and, due to 
the thinness of the section, high strength and 
vibratory damping capacity are required. The 
stresses involved may be on the order of 45,000 
psi for a load of 7200 lb at rated speed. Blade 
sections at the root will be on the order of 0.150 
in. thick. Blade attachment stresses may be on 
the order of 90,000 psi. 


Combustion Chambers 


The combustion chamber must be designed so 
as to stand up under the high pressures and tem- 
peratures involved and yet be readily serviced to 
replace parts that inevitably burn out. Air pres- 
sures are on the order of 75 to 600 psi, temperature 
of the entering air 400 F and higher, combustion 
3000 F and higher, and at the turbine inlet nozzle 
1600 F and higher. Air velocities on the order of 
400 fps and heat release rates of 5,000,000 to 
10,000,000 Btu per cu ft are required. The indi- 
vidual bottle or can type of chamber is used most 
often as it permits easier replacement and the 
confinement of pressure and temperature in small 
areas is easier to handle. The annular chamber 
is being used with success. It has the advantage 
of fewer parts and smaller overall diameter. 

The power turbine is the most difficult part of 
the machine from the standpoint of mechanical 
design. Here we have the combination of every- 
thing that is difficult: high rotative speeds and 
high temperatures. Gas velocities are high — and 
this with high temperature and stress means short 
life for certain parts. 

A typical turbine blade illustrates the problem 
that the metallurgist and the designer have to 
solve. The working temperature of the blade is 
1350 F, whereas the as-cast or as-forged tempera- 
ture is 1950 F. This doesn’t seem to be much of 
a difference, yet we must make this blade to with- 
stand a load of 4500 lb and a stress of 25,000 psi 
with an absolute minimum of creep. As a rule, 
the high cobalt alloys, such as vitallium or modi- 
fications thereof, are employed. They must have 
high stress rupture properties and low creep rates 
at the desired working temperatures. As a result 
they are so hard that ordinary machining is im- 
possible and grinding only can be used. The forg- 
ing or casting process, therefore, must produce 
blades to almost unheard-of accuracy in order that 
a minimum of grinding may be required. A great 
deal of credit is due to the metallurgist for the 
work he has done to make this possible today. 
Without his patient effort in combining elements 
to give us such blade materials, we could not have 
the gas turbine. The idea of the gas turbine is 
old, but the metallurgist has made it modern. 
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Naval Air Power—Its Past, 


Present, 





AVAL aviation is first and last a form of sea 

power. As long as there are ships that cruise on 
and under the sea, our own ships must move freely 
in wartime, and enemy shipping must be sup- 
pressed. Regardless of how much faith we have 
in the future of aviation, and barring unknown 
inventions of the future, it seems that the eco- 
nomic factor alone will keep the airplane from 
supplanting surface shipping. 


The airplane may compete with the ship in over- 
seas transportation, but it is significant that 
through a hundred years of competition with its 
highly-developed rail system, England has always 
used ships to move a large percentage of tonnage 
from point to point within its own single island. 
We all hope that firm and permanent international 
agreements will eventually eliminate the possibil- 
ity of war, but until that time comes, the existence 
of commercial shipping is the reason for sea power 
and the Navy, and for a part of naval aviation. 

It seems obvious that as long as there are ships, 
and as long as they can be used to do things in war 
which cannot be done as well, if at all, in other 
ways, they should be developed and employed to 
that end. That is the continuing reason for the 
airplane carrier and the rest of naval aviation. 

For some time to come, it is clear that the land- 
plane is the most effective weapon for naval recon- 
naissance and anti-submarine warfare, and, there- 
fore, should be so employed and developed further. 
The flying boat remains in the major military pic- 


*Paper “The Development of Naval Aircraft.” presented at SAE Na- 
tional Aeronautic Meeting (Spring), New York City, on April 10, 1947 


ture because of its irreplaceable value during the 
critical period when an assault is in progress be. 
fore fields large enough for even specially-designed 
long-range landplanes can be had. The flying boat 
was invaluable for such service in the Solomons, 
the Marianas, the Ryukyus, and generally through- 
out the Pacific campaigns. 

As far as the more distant future is concerned, 
the answer to the question of seaplane versus lan¢- 
plane is not so clear. 


Seaplanes versus Landplanes 


There are many factors which may favor the 
seaplane. Many papers have been written in the 
past arguing that the seaplane has an advantage 
with increased size; researches in high length- 
beam ratios, step configurations, and afterbody 
lines, already show important performance gains; 
the possible disappearance of propellers would 
eliminate a disadvantage, and perhaps the base 
logistics of the landplane will some day over 
whelm it. 

The Navy does not know the answer, but it in- 
tends to find out if there is one. 

Although the Navy continues to find shipboara 
seaplanes useful, it does not appear that they have 
an expanding future, at least in their present form. 
All complex instruments of war are brought about 
by a working out of compromises between a mult! 
tude of conflicting desires. The warship is no ex 
ception. Ship-borne seaplanes impose upon spacé 
and weight for placement, stowage and handling, 
both for itself and catapult, and for its crane 
handling and recovery equipment. 
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These compromises were accepted in ship de- 
sign, but to do a proper job, aircraft have long 
since outgrown their longer-lived ships. You all 
know the steady upward curve of airplane gross 
weight with increasing performance and more 
versatile equipment. The economics and further 
compromises involved in continually and progres- 
sively adjusting an entire Navy to this curve are 
so great as to rule it out. 

There is one other aspect of non-carrier ship- 
board aviation which should be mentioned. That 
is the helicopter. When the submarine menace was 
at its height during the last war, the Navy was 
freely criticized because it was not in favor of 
seizing on the helicopter and utilizing it on board 
all sorts of ships as an immediate means of defeat- 
ing the submarine. The perspective of time has 
justified the Navy’s position in this matter. 

As far as aircraft are concerned, the submarine 
was adequately handled by conventional aircraft, 
including the hunter-killer groups operating from 
small carriers which were underway but not yet 
in service at the time of the helicopter controversy. 
The helicopter was not then, and is not yet suffi- 
ciently developed for the job. 

In its carrier landplanes, naval aviation went 
through some early days when powerplants were 
hot as reliable as now and forced landings at sea 
could more or less be expected. Even so, it was 
obvious that regardless of reliability of engines, 


| combat would never free us from that contingency. 


The development of the wide range of separate 
rescue equipment made it possible to free the air- 
plane structure from flotation requirements, sub- 
stituting equipment which rapidly grew more effec- 
uve in proportion to its weight. 

The general history of carrier aircraft is that 
of the shore based counterparts — heavier guns, 
more ammunition, heavier engines, more fuel, 
greater performance, and more equipment — par- 


ticularly the wizard electronic aids. We were still 
only experimenting with self-sealing tanks and 
armor, when on May 11, 1940, the day that the 
Germans entered the Low Countries and the war 
passed from the “phony” stage to one of extreme 
urgency and gravity, we were forced to perma- 
nently add those heavy increments to the total 
weights of all existing and future combat air- 
craft. This step almost, but not quite, finished the 
catapult seaplane, with its rigid upper limit on 
gross weight. 

Our carrier landplanes had no such rigid limits 
and absorbed the increases with sufficient reserve 
to permit them to fight the Japanese with approx- 
imately equal performance and greatly superior 
toughness. The results are history —as high as 15 
Japanese aircraft shot down for every one of ours. 


An interesting result of quantity operation of 
an air force is the rise of new types of aircraft — 
the night fighter, and several other varieties that 
the capabilities and limitations of electronics and 
armament brought into being. Where possible, 
they are obtained by modifications of existing 
models of aircraft basically suitable for carrier 
use because designed for that purpose. There is 
no doubt but that new combinations and specially 
designed types will continue to arise. With a real 
sea-borne air force, we can divert a few planes 
from single carriers, or even divert a carrier or 
two to serve a common purpose. With carriers 
acting singly, this cannot well be done. 


Must Satisfy Special Needs 


Design compromises which must be made in 
carrier-based aircraft are quite different from 
those that should be made in shore-based aircraft. 
Arresting gear and catapulting provisions must be 
added; strength and ruggedness provided for dif- 
ferent conditions; take-off compromises must be 
made to permit operation of maximum numbers; 
folding wings or other special arrangements must 
be used to develop carrier capacity to a maximum; 
limiting elevator, flight deck, and hangar clear- 
ances must be met; crash barrier safety must be 
provided; special vision must be provided for 
landing; and even the handling, stability, and con- 
trol provisions are special for the landing and 
wave-off conditions. 


It is significant that the difference of only 2 or 


3 in. in dimensions made it necessary to build 
complete new wings for the Corsairs that were 
operated from British carriers. 


Twenty-five years ago a standard carrier fighter 
weighed about 2000 lb. In the next 10 years its 
weight doubled. By the beginning of the war, it 
was up to 12,000 lb, and since then several designs 
have exceeded 20,000 lb. Other types are subject 
to the same upward trend, and, although our car- 


riers are flexible, they are not made of rubber; the 
concluded on page 34 
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Fig. 1. Proposed standard regions of human response to vertical vibrations 
of aircraft 

0 Imperceptible —not noticeable 

] Barely perceptible — just noticeable 

2 Distinctly perceptible—well noticeable, distinctly noticeable, (not un- 
comfortable ) 

3 Slightly disagreeable — strongly perceptible, disturbing, not pleasant 

4 Disagreeable — unpleasant, annoying 

5 Exceedingly disagreeable — very uncomfortable, painful, unbearable 


ponse to Vertical Vibration,”’ was presented at SAE* National Aeronautic 
Meet Fa Oct 1946, Los Angeles 
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LTHOUGH vibrations transmitted through air- 
A plane structures to the body of the passenger 
are complex, there is a continuity to the thresholds 


| of feeling and of discomfort throughout a range of 


amplitudes and frequencies which adequately cov- 
ers the interests of the aircraft industry. 

This conclusion can be expressed graphically in 
a family of curves (Fig. 1) — based on interpreta- 
tion of previous researches — which embraces the 
full range of aircraft oscillations and vibrations. 
Six categories of classification are used, and the 
curves are proposed as standards for the aircraft 
industry. Synonymous words are used to describe 
a particular response. The comfort regions are: 

0 Imperceptible, not noticeable 

1 Barely perceptible, just noticeable 

2 Distinctly perceptible, well noticeable, distinct- 

ly noticeable (not uncomfortable) 

3 Slightly disagreeable, strongly perceptible, dis- 

turbing, not pleasant 

4 Disagreeable, unpleasant, annoying 

) Exceedingly disagreeable, very uncomfortable, 

painful, unbearable 

(For convenience, only one descriptive term is 


f used on the graph.) 


Because variations exist in responses of individu- 
als, perhaps between sexes, and the same individual 
tested on successive days, the general shape of each 
curve is more important than its precise mathemati- 
cal description. 

Each of the investigations studied as a basis for 
this proposed aircraft classification covered a 
limited range of frequencies within the scope of its 
respective studies. Most of them were based on 
Subjective classification of the degree of discomfort 
*xperienced without regard to the physiological 
Source. (Headache and nausea, for example, are 
both “disagreeable,” but their basic causes are 
probably different and due to different exciting fre- 
quencies and amplitudes. ) 

om systematic comparison of the previously 
developed comfort curves, however, was derived the 
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Mr. Lippert has reconciled graphically 
the findings of a number of studies on 
the effects of vertical vibration —and 
come up with “an easy classification of 
human responses to a vertical sinusoidal 
motion”. This classification he proposes 
as a standard for the aircraft industry. 


The investigators upon whose work 
Lippert has based his conclusions include: 


Engineering Bulletin, Purdue Univer- 
sity, Vol. XVII, No. 3, May 1933, “Riding 
Comfort Analysis,” by H. M. Jacklin and 
G. }. Liddell. 


SAE Journal, Vol. 39, Oct. 1936, pp. 
401-407: “Human Reactions to Vibra- 
tion,” by H. M. Jacklin. 


SAE Journal, Vol. 31, Nov. 1932, pp. 
445-456: “Vibration of Instrument- 
Boards and Airplane Structures,” by S. J. 
Zand. 


SAE Journal, Vol. 53, Nov. 1945, pp. 
648-659: “Propeller Balancing Prob- 
lems,” by S. G. Best. 


The Journal of the Royal Aeronautical 
Society, March 1932, pp. 205-207: “Air- 
craft Vibration,” by H. Constant. 


Forschung auf dem Gebiete des Inge- 
nieurwesens, Vol. 2, Nov. 1931, pp. 381- 
386: “Die Empfindlichkeit des Menschen 
Gegen Erschutterungen,” by H. Reiher 
and F. J. Meister. 


Engineering, Vol. 157, Jan. 28, 1944, 
pp. 61-63: “Human Susceptibility to Vi- 
bration,” by F. Postlethwaite. 


Journal of Psychology, Vol. 20, july 
1945, pp. 3-8: “The Effects of Various 
Accelerations Upon Sickness Rates,” by 
S. J. Alexander, M. Cotzin, C. J. Hill, Jr., 
E. A. Ricciuti, and G. R. Wendt. 


Journal of General Psychology, Vol. 22, 
1940, pp. 281-289: “The Perception of 
Mechanical Vibration, Part II1, The Fre- 
quency Function,” by F. A. Geldard. 














simple and convenient classifications to measure 
gross reaction of airplane passengers to vibrations 
here proposed as a standard for aircraft. 

Many curves established by these investigators 
fit closely with those shown in Fig. 1. 

The results obtained by Jacklin and Liddell are 
in close agreement with more than 90% of the 
barely perceptible curve No. 1. Reactions of ap- 
proximately 100 men between 17 and 27 years old, 
on a hard seat mounted on a vibration table giving 
a nearly simple harmonic motion, were measured 
by these investigators. Later Jacklin tested the 
reactions of about 100 young women. 

The curves established by Constant are also in 
general agreement with those of the proposed 
standards. These lie in Regions 4 and 5, between 
disagreeable and exceeding disagreeable. Agree- 
ment is best at low frequencies. A “large number” 
of subjects was tested on a beam hinged at one end, 
driven by a simple harmonic oscillator at the other 
end. Constant tried to establish the threshold of 
comfort for aircraft vibrations. 

Reiher and Meister made the most comprehensive 
single investigation in the range of amplitudes and 
frequencies of interest to the aircraft industry, and 
their curves do not deviate from the corresponding 





proposed standard curves by more than one Region, 
They indicate a greater sensitivity, however, jy 
Regions 0, 1, and 2 than do the proposed standards 

Alexander et al reported the effects of accelera. 
tion level upon motion sickness, and their agree. 
ment with the curves in the proposed standard js 
excellent. They tested 120 Naval cadets on a re. 
versible elevator. 

Fingertip sensitivity curves drawn by Geldard 
were constructed on the basis of his recomputations 
of data developed by four other investigators 
Hugony, Setzepfand, Gilmer, and Knudsen, and 
shows the average of those four findings. 

A series of tests conducted by the Douglas Air. 
craft Co., Inc., showed excellent agreement with 
the proposed standard curves. The Douglas graph 
classifies five airplanes into three comfort regions 
corresponding to the “smooth,” “acceptable,” and 
“rough” of the five experienced observers (pilot, 
copilot, and three vibration engineers.) The re- 
sponse to the smoothest airplane was found to be in 
the barely perceptible region, and the two rejected 
airplanes are in the slightly disagreeable region. In 
these tests a vibration pickup was mounted on the 
floor of the airplane, during flight tests with single 
engine operation. 
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upward trend of aircraft cannot be accommodated 
indefinitely. 

The Navy can stay in the same performance 
brackets as its shore-based opposition, using jet 
propulsion or whatever the art makes possible, but 
can do so only until it reaches a hard and fast 
upper limit of gross weight and size. 

I would like to repeat what I said in the begin- 
ning — as long as ships can be used to do things in 
war which cannot be done as well, if at all, in other 
ways, ships should be developed and employed to 
that end. Global coverage by aircraft is technically 
practicable within ten to fifteen years, but even 
then only from presently-held bases which might 
be lost. 

For a long time to come, the airplane carrier, 
used in quantity, can put in the air in critical 
strategic parts of the globe, an air force of much 
higher performance than can be employed in those 
same strategic locations from shore bases. 

I have not touched on guided missiles, nor on 
atomic energy. They appeared in only their em- 
bryonic stages in the Great War, even though those 
appearances were portentous. Their development 
belongs to the future. The same fundamental con- 
siderations which I have discussed as controlling 
and governing naval usage will, however, apply to 
them as well. 

Although these fields are full of glamour and 
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their pioneers have the advantage of better adver- 
tising than those of the past, they are not yet out 
of the pioneering stage and can be expected to have 
the usual troubles that go with pioneering. 

The development of that sort of equipment is 
not cheap; nor is that of the modern jet-powered 
inhabited airplane with all of its complex com- 
ponents, which is already knocking at the doors 
of the transsonic barrier. If the national economy 
requires curtailing our appropriations to a level 
well below the capacity of our industry to accom: 
plish those developments, we must pick and choose 
the best we can in an expanding field of possibili- 
ties, in a world which is not everywhere limited 
by the same economy. 

There is one final thought I would like to leave. 
You who are connected with the aircraft industry 
know better than I what is its real capacity for 
development work. I think that that capacity 
high, and that unless and until peace is assured, 
none of you should be required to disrupt your 
development organizations because of false ecol 
omy in the field of aviation for the armed forces. 

I am sure you will help this country in the Amer 
ican tradition of competition by turning you 
efforts to creative, imaginative work, and by ©ol 
tributing to the maximum in conception and under 
standing, as well as in the detailed excellence of 
your performance. 
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AIRBORNE 
AIRCRAFT 


RINCIPLE of this arresting gear is based on 

the energy-absorbing qualities of specially 
treated undrawn nylon material named Unolyn, 
which has the property of stretching under load 
to several times its original length, absorbing en- 
ergy as it stretches, but without building up sub- 
stantial recoil as a natural rubber band would do. 
The load versus elongation characteristics of this 
material are shown in Fig. 1. 

The material stretches elastically about 25%, 
after which “drawing” takes place. In drawing, 
its lng chain molecules are changed from a helter- 
skelter formation to a parallel arrangement with 
a reduction in cross-sectional area in proportion to 
the degree of elongation. 

This drawing force continues uniformly to about 
150% elongation, whereupon the force gradually 
begins to increase so that at 300% elongation the 
load is nearly doubled. Here the Unolyn has reach- 
ed the breaking point. The total energy required 
to fully draw the material to the breaking point 
is approximately 50,000 ft-lb per lb of nylon, and 
appears in the form of heat, raising the tempera- 
ture of the material about 150 F. 

In actual applications only a part of the total 
energy capacity is used, the balance being held in 
reserve aS a safety factor. In arresting gear ap- 
plications, where possibility of breaking the plastic 
material would not be serious, a figure of 40,000 
ft-lb per Ib working range is used. In pick-up, 
where failures would be critical, a much higher 
lactor of safety is used. 

By selecting a webbing of proper cross-sectional 


ARRESTING 
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f Engineer, All-American Aviation, Inc 


In the arrest of the Cub airplane, for example, a 
1060 lb draw load, represented by a 3 in. wide 
by 3/16 in. thick webbing is used which stops the 
Cub at slightly less than 1 g deceleration. A 
length of 42 ft is adequate to absorb the kinetic 
energy of the Cub at speeds as high as 80 mph. 
While the airplane is still airborne and at any 
ground speed up to 80 mph, a spike, shown in 
Fig. 2, is driven into the ground like a rocket. 
This anchors one end of the Unolyn to the ground. 
The other end is attached to the aircraft. As the 
airplane proceeds beyond the spike, the webbing 
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Fig. 2—Rocket-propelled anchor which is fired from aircraft to secure one end of Unolyn webbing to the ground 
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Fig. 3 — Schematic view of in- 
stallation of arrester equipment 
in Piper Cub 
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is stretched and its retarding force smoothly de- 
celerates the airplane to a stop in a short distance. 

The total distance from the spike to the nose 
of the airplane is usually 150 ft to 200 ft. The 
rate of deceleration is approximately the same as 
the quick stop of an automobile on dry pavement. 
No special harness is required for crew or pas- 
sengers, and no special piloting technique is re- 
quired. 

The complete installation in the Cub is shown in 
Fig. 3. The total weight of the installation is 22 
Ib and the equipment is submerged inside the 
fuselage. The effect on the c. g. is unimportant 
and no changes in the primary structure are 
necessary. 

The same arresting gear principle could also be 
used on large transport aircraft. Although equip- 
ment for large aircraft has not yet been developed 
and the problem of anchoring to reinforced con- 
crete runways has not been completely worked 
out, engineering study has disclosed no problems 
which cannot be solved. 

Here the possibility of saving life and equip- 
ment is much more substantial as the speeds are 
higher, weather and surface conditions become 
more marginal, and landing field lengths are more 
critical. Its prime function would be to stop an 
airplane having engine failure on take-off, or 
overshooting a landing, and not having sufficient 
runway left to make a normal stop. 


Suggests Use on DC-3 


If the DC-3, at sea level and 25,200 lb, were to 
be recertificated under the new provisions of CAR, 
it would provide a typical example of what could 
be done. The single engine failure condition would 
require a 3900-ft field which could be reduced to 
2500 ft with JATO for emergency standby. The 
“accelerate-stop” distance of 3700 ft could easily 
be reduced to 2600 ft with the arresting gear. In 
the determination of the “normal effective run- 
way length for landing,’ the minimum possible 
landing run of 2080 ft is established as 60% of 


the total, thus the DC-3 would require a 3460-ft 
landing runway. For the occasional emergency 
landing in an “alternate” field, the factor is let 
down to 70% allowing a runway only 2970 ft long. 
It seems only reasonable that an airplane equip- 
ped with an arresting gear as a standby should 
be allowed a further reduction to an 80% factor 
which would result in a 2600-ft runway. Thus, the 
JATO-arresting gear equipped DC-3 airplane, in- 
stead of needing a 3900-ft field would be able to 
operate under CAR from a 2600-ft field at maxi- 
mum weight. 


Idea Projected 


Admittedly, when operating from the 3900-ft 
field the airplane would stand to lose about 935 
lb of payload, equal to approximately 500 |b of 
arresting gear and 435 lb of JATO. However, when 
the field length gets down to 3400 ft the payload 
would be about the same in each case. At 3000 
ft the normal airplane would suffer a substantial 
penalty. At 2600 ft our specially equipped alr- 
plane would still be taking off at 25,200 Ib and 
with over a ton more payload than the standard 
ship. The case could easily be extended to show 
that on fields even shorter than 2600 ft the spe- 
cial ship could still carry economically feasible 
payloads. 

Due to the fact that all DC-3’s are now operat- 
ing under the old CAR, allowing flights from 
shorter fields than the new transport regulations 
call for, the preceding discussion does not bring 
home a full realization of the problem. The in 
portant point is that if the requirements of cur- 
rently effective Civil Air Regulations were to be 
invoked in full, the JATO-arresting gear airplane 
would be able to operate from fields only 70% 4s 
long as the standard ship. 

The unusual possibilities of this arresting geal 
call for serious consideration of its future applica 
tion. It presents one possible solution to the im- 
portant question —‘‘How can we operate out 0 
shorter fields and still conform to CAR?” 
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New Instrument Measures Piston 
Temperatures 


BASED ON A PAPER* BY 


A. C. Scholp, G. R. Furman, and P. A. Binda 


TEXAS CO 


ISTON temperatures of 

high-speed engines can 
now be accurately deter- 
mined with the aid of a 
newly developed contac- 
tor, which transmits the 
voltage generated in a 
thermocouple installed in 
the piston to the galvan- - 
ometer that measures the 
voltage. 

This contactor replaces 
the mechanical linkage 
used to compensate for 
the reciprocating motion, 
when obtaining tempera- 
tures in pistons of low- 
speed engines. These link- 
ages become too intricate 
when adapted to high- 
speed engines. 

The new contactor has operated satisfactorily 
ver long periods; its wearing parts can easily be 
replaced. Other features include: 

1. Intermittent contact—because fixed leads 
through a “grasshopper” linkage break too fre- 
quently, 

2. Pneumatic plungers — because metal springs, 
both leaf and coil, weaken and even break from 
latigue, 

: 3. Wiping contact — which is superior to perpen- 
cicular contact because it permits better penetra- 


‘lon through oil and other films on the contact 
points. 





4. Long contact time — as it eliminates using gal- 
Yanometers of extreme sensitivity. 
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Fig. 1 —Single-point piston thermocouple contactor mechanism 


Fig. 2— Multipoint piston ther 
mocoupie contactor mechanism 


do. Minimum displacement of contact points — as 
large displacements are conducive to bouncing 
contact and less effective contact time. 

6. Retractability of contact points — because the 
life of a pickup can be extended by withdrawing it 
when not in use. 


Types of Contactors Developed 


Two models have been developed, the single- 
point contactor shown in Fig. 1 and the multipoint 
contactor shown in Fig. 2. Basically, the device 
consists of a thermocouple, contact elements, and 
a contactor. The thermocouple terminals — flat, in- 
clined surfaces or shoes — are fastened to an exten- 
sion screwed to the bottom piston skirt reinforcing 
rib so the contact element surfaces are located 
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Fig. 3-—Location of thermo. 
couple junctions in aluminum 
(left) and cast-iron (right 
pistons 
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below the end of the cylinder liner at bottom dead 
center. The shoes are made of high carbon steel, 
hardened to 300 diamond Brinell. 

The multipoint contactor is identical in principle 
to the single-point type, except that one con- 
tact point is movable and placed below instead of 
beside the other contactor, as can be seen in Fig. 2. 
Instead of two adjacent shoes, a single shoe was 
utilized for all the iron thermocouple leads, where- 
as the constantan leads were connected to seven 
shoes placed in a line below the upper shoe. In this 
manner, the lower contactor, could be moved suc- 
cessively into contact with the seven shoes, each 
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Fig. 5 — Effect of change of fuel-air ratio on aluminum piston tempera- 
ture (jacket temperature — 225 F, manifold pressure — 40 in. of hg 
absolute, other test conditions as in Table 1) 
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contact bringing into the circuit the thermocouple 
attached to that shoe. 

The contactor unit is installed in the crankcase 
and the shoe holder is attached to the piston so 
that contact between plunger tips and shoes is 
made only for that portion of the stroke when the 
piston is near bottom dead center. The contactor 
unit is connected to both air pressure and vacuum 
lines through a solenoid actuated, three-way valve. 
When readings are desired, the solenoid is actu- 
ated to move the valve to introduce air behind the 
plunger. On release of the solenoid, the valve re- 
turns to its normal position, so that the vacuum 
retracts the plunger to a noncontacting position. 
Since this unit is utilized in a remote position, 
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Fig. 4— Effect of change of fuel-air ratio on cast-iron piston ee 
ture (jacket temperature = 225 F, manifold pressure — 40 in. of hg 
absolute, other test conditions as in Table |) 
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contact is for no longer than is necessary to obtain 
readings. 


Test Results 


Tests were run on a high-speed CFR valve-in- 
head engine operating under the conditions given 
in Table 1. A cast-iron piston and also an alumi- 
num piston were used, fitted so as to give the same 
compression ratio in both cases. The thermo- 
couple locations on these pistons are shown in 
Fig. 3, which also details the construction of the 
pistons used. 

An insulated thermocouple called a hot plug was 
inserted into the combustion space through a 
spark-plug hole to give a relative indication of the 
average temperature sustained by a surface at 
that point. 

Fuel-air ratio, jacket temperature, and manifold 
pressure were each varied separately. Results of 
varying the fuel-air ratio are given in Figs. 4 and 5. 

The curves show that maximum piston tempera- 
tures were obtained at the same fuel-air ratio as the 
maximum hot-plug temperature. As might be ex- 
pected, the highest temperature was in the piston 
crown, with decreasing temperatures encountered 
through the ring belt area down to the piston skirt, 
where temperatures at all ratios were substantially 
identical. Trends in both the pistons were the same, 
except that the temperatures in the top ring belt 
area and in the crown of the aluminum piston were 


Table 1 — Operating Conditions 


Cylinder Bore, in. y, 

Piston Stroke, in. 4 
Engine Speed, rpm 1800 
Compression Ratio 6.5 
Spark Advance,* deg BTC 20 
Oil In Temperature, F 185 
Approximate Oil Out Temperature, F 200 
Air In Temperature, F 190 


a Maximum power is realized at a spark advance of approximately 33 deg BTC. 


much lower than those for the cast-iron piston, and 
there was a substantial change in temperature 
through the skirt area — as may be expected because 
of the better heat conductivity of aluminum and 
since the greater thickness of the aluminum piston 
skirt allowed for better heat conductivity to the 
skirt area. The temperature of the thermocouple 
lowest on the piston skirt roughly approximated 
the jacket temperature. The variation in this 
thermocouple temperature approximates that of 
the hotter thermocouples, although to a much less 
degree and in the jacket temperature range. 

An extended run was also made under the same 
operating conditions, except that a jacket tempera- 
ture of 360 F, a fuel-air ratio of 0.07, and a manifold 
pressure of 40 in. of hg were used. 

The results are shown in Fig. 6, which indicates 
satisfactory operation of the instrument. Thermo- 
couple No. 5, although showing erratic readings, 
was found to be in good operating condition. 
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Fig. 1—Very rigid bus structure striking rigid object stops suddenly. 
Passengers are smashed against interior 
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Fig. 2—Less rigid bus structure deforms under impact, Cushioning 
shock. Passengers are thrown forward with less force 





IELD strength in collision and fatigue endurance 

for ordinary service govern design of the shell 
component of today’s integral coach structure. 

Provision for passenger safety in case of colli- 
sion is a two-sided problem. Failure of the struc- 
ture may seriously injure those people in the re- 
gion of impact — deceleration throws all the occu- 
pants against obstructions. What is needed is a 
design balancing the two dangers. 

Aside from affording safety in collisions, buses 
should be rugged enough to withstand a long life 
of normal service without major failures. This 
means that the designer must combine all his data 
on service conditions with stress analysis and 
laboratory data on the fatigue strength of mate- 
rials. 


Strength in Collision 


Finding the optimum value of collision resis- 
tance for safety is a two-sided problem because 
the energy of an impact is used up either in de- 
forming the coach structure or in stopping the 
vehicle. Figs. 1 and 2 illustrate the effects of high 
and moderate collision resistance. 

Standing passengers have been seriously injured 
by unexpected stops where the deceleration was 
only about 0.8 g. Yet, the collision resistance of 
our present coaches is several times as great. 

Exactly how much collision resistance is needed 
at each point in the vehicle is hard to define be- 
cause of the velocity variable. For example, a 
coach strikes an obstacle, goes out of control, falls 
30 ft, and lands on the rear end. The front end is 
crushed by the impact, but the rear end doesn’t 
fail in the 30-ft drop. The front end appears to be 
too weak and the rear amazingly strong. 

True, if the speed of the bus at the instant of 
impact was 30 mph, the numerical values of the 
forces in the collision and in the fall were iden- 
tical. However, if the speed was 42.5 mph, the 
collision forces were twice as large as those of the 
fall. 


Strength Aspects iif 


The designer must remember, too, that forces 
resulting from the head-on type of collision also 
tend to overturn the vehicle. The hazards of roll- 
ing must be compared with those of crushing, be- 
fore the design value of collision resistance is set. 

Even in side collision, today’s coaches have 
demonstrated resistance high enough to permit 
development of the critical overturning moment. 

Probably the best approach to the problem is 
to bring collision strength of all vulnerable com- 
ponents up to the present maximum, which has 
been fairly satisfactory. Any new design com- 
promises should aim at minimizing injuries to pas- 
sengers and driver in the various prevalent types 
of accidents. 

Designing for Long Life 

Second major problem is designing for sufficient 
fatigue endurance in service. Operators want 
rugged construction so that no major failures in 
the body shell, shown in Fig. 3, will occur before 
normal retirement. Economic basis for their view 
is the high cost of body repairs. 

Almost all service failures happen well below 
yield stress and are due to fatigue. Possible yield 
failures are easily avoided because they show up 
in the experimental model. Fatigue failures are 
much more difficult to dodge. Although there are 
plenty of laboratory data on fatigue properties of 
materials, little is known about stress cycles im- 
posed on parts by service conditions. 

Tests runs over a Belgian block road have long 
served the coach designer as a crude guide to 
what can be expected of a structure in service. 
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Fig. 3- Cut-away view of coach shell 








f Bus Shell Design 


This has been an expensive method of fatigue test- 
ing highly stressed parts to failure; it gives no 
information on understressed parts. 

Fatigue failures have been reproduced and 
studied in segregated structures in the laboratory. 
Such data on fatigue endurance could be more 
profitably applied to coach design if the number 
of cycles per mile and stresses were known for 
critical parts. Recently, instrumentation devel- 
oped for measuring loads and stresses in aircraft 
structures has been installed in buses. Results so 
far promise that the method will be a useful tool 
for correlating information on service failures 
with data on test specimens. 

High on the list of design characteristics which 
the designer must consider is resonance. Parts 
such as engine mounts, fuel lines, and accessories 
may have natural frequencies too close to that of 
some exciting force. Extreme cases show up 
quickly, but cases further from the resonant peak 
are hard to isolate. To correct the condition, 
either the frequency of the disturbance is changed 
or the natural period of the part is altered by a 


m change in its design. 


Some interesting resonance data have been 
gathered with aircraft-type load — and stress-mea- 
‘uring equipment on coaches run over the Belgian 
ar road. A typical record of instantaneous 
oads and stresses on the front and rear suspension 
structures shows an irregular pattern in which 
‘wo frequencies predominate. The lower frequency 


lodern Coach Structures” was presented at SAE Annual 
t, on Jan. 7, 1947 
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corresponds to the natural frequency of the un- 
sprung mass and is induced by roads of moderate, 
irregular roughness. The higher frequency is close 
to that of the sprung mass and is induced by rolling 
roads punctuated by thank-you-ma’am’s. 

Therefore, it looks as if moderately rough roads 
tax the unsprung structure; and rolling roads, the 
sprung structure. 


Cast Iron Is Useful 


Stress-raisers such as notches, riveted or welded 
joints, and abrupt changes in section are watched 
carefully in designs. In these cases, it doesn’t 
pay coach designers to snub lowly cast iron. Some- 
times, the favorable notch sensitivity of cast iron 
makes it a better material than steel, even though 
the polished-specimen efficiency as measured by 
the fatigue endurance-density ratio is lower for 
cast iron than for steel. 

The effect of stress-raisers varies on different 
specimens of the same part, probably due to small 
variations in material or processing not detected in 
inspection. 

Special attention is given to possible “trapped 
stresses.”” Some stresses may be set up by welds, 
carburizing, or misalignment of subassemblies 
even before any external load is applied. These 
hidden stresses, which don’t show up in the design 
stress calculations, may add to or detract from 
externally imposed stresses. 

The phenomenon of corrosion fatigue is a vi- 
cious cycle not to be overlooked in coach design. 
Corrosion accentuates the effects of stress —not 
merely by reducing effective area, but also by some 
means not yet understood. Stress, in turn, ac- 
celerates corrosion. In order that the coach shell 
will remain strong over the expected life of the 
vehicle, protection against corrosion is planned 
for all highly stressed parts. 

Some reliance is placed on the relief of over- 
stressing on very rough roads by understressing 

concluded on page 53 
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Three Scuff-Resistant Coating; 
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ROTECTING metal wearing surfaces, such as 

bearings or parts in contact under relatively 
heavy loads, can spell the difference between suc- 
cessful operation and failure-—especially during 
critical breaking in. 


Among the chemical treatments used by the 


*Paper ‘Scuff and Wear Resistant Chemical Coatings,” was presented 
at SAE Annual Meeting, Detroit, Jan. 6, 1947 
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automotive industry to produce wear-resistant 
surfaces on steel and cast-iron parts are ma. 
ganese iron phosphate, iron oxide, and caustic 
sulfur. 

This article discusses some specific applications 
As yet there is no method of evaluating these cout- 
ings. Finding the best treatment for a particular 
job frequently requires dynamometer or field test- 
ing of the finished product. 





1. MANGANESE IRON 


The manganese iron phosphate treatment etches 
the surface and chemically converts it to a non- 
metallic coating consisting chiefly of iron and 
manganese phosphates. 

The coating bath includes manganese carbonate 
and phosphoric acid. An oxidizing agent added to 
the bath converts hydrogen formed to water, pre- 
venting accumulation of bubbles on the surfaces 





PHOSPHATE COATING 
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treated. This promotes uniform coating deposition 
and etch. 


Phosphate coating benefits stem from severd 
important properties it possesses. This nonmetal 
lic surface prevents welding, which often occurs 
in metal-to-metal contact under load. Being ab 
sorptive, phosphate coatings promote better lubr: 
cant distribution during critical break-in. Th 
bath’s etching action pits the base metal. This aids 
lubrication even after the coating is worn away. 

Unit loadings are reduced on processed parts be 
cause of increased contact areas. The chemical 
coating “laps-in” the working surface. 


In the case illustrated, the untreated universt 
joint trunnion, upper photograph, showed scuffing 
after 5000 miles of operation. Phosphate treate! 
trunnions, as shown in the lower photograph, ha 
a smooth, even surface after 15,000 miles. 

Using phosphate coatings in pump manufactur 
ing makes possible the use of stamped soft ste 
covers and spacer plates with steel in the 7 
rolled” condition, without further heat-treatmet! 
or hardening. In many cases phosphate coatili 
steel shafts and cast-iron bearings eliminated ti 
need for sleeve bearings. 
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2. IRON OXIDE COATING 





The oxide treatment has been confined to cast 
or chilled iron parts as the temperatures required 
for production of the desired oxide anneals steel 
parts and changes their physical properties. 

Tight black oxide on cast-iron parts is produced 


in a gas-tight draw furnace or retort below 1100 
F. The desired oxides are FeO and Fe,OQ,. Problem 
here is to prevent formation of Fe,O; or red rust. 
This undesirable oxide is produced at tempera- 
tures below 212 F, when water in contact with air 
forms ferric oxide which decomposes to Fe2Qs. 

The desirable oxide is produced by charging dry 
parts into a furnace at 1100 F in a dry air atmos- 
phere. After the entire load is well over 212 F —it 
takes about 10 min — steam is introduced to purge 
all air from the furnace. Temperature of the load 
is then allowed to rise to 1100 F and held there 
for 20 min. 

Oxide coatings generally are applied to chilled 
iron followers or tappets and cast-iron piston rings. 

Numerous tappet failures on farm tractors were 
eliminated by oxide-coating the tappet faces. The 
tappet in the illustration at left is untreated; the 
one on the right has an oxide coating. 





3. CAUSTIC SULFUR COATING 


The caustic sulfur coating is produced by im- 
mersing the parts in a hot aqueous bath of 50% 
sodium hydroxide by weight and 1% powdered 
sulfur. Steel and iron parts are given an etched, 
porous surface covered with a thin film of iron 
sulfide. 

Satisfactory coatings have been produced on 
cast-iron cylinders and pistons in 15 min; on piston 
rings in 30 to 45 min; and on more highly resistant 
materials in 30 to 60 min. 

Microscopic examination of caustic-sulfur coated 
surfaces show formation of a slight etch with a 
dark, matte finish. Tool marks and scratches on 
finely machined and ground surfaces are removed 
to some extent. The illustration shows this. The 
untreated cast-iron piston ring, at left, is not 
nearly as smooth as the treated surface at right. 


This chemical film performs an important ser- 
vice by preventing welding. It also aids lubrica- 
tion by increasing oil wettability. 

In one case, untreated standard Timkin cups, 
made of case-hardened SAE 4615 steel, failed at 
4 1000-Ib load under scuffing tests. The caustic- 
sulfur coated cups carried 5700 Ib without failure. 
These tests indicate the advantages of scuff-pre- 
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vention treatment for parts such as steel gears, 
camshafts, and tappets. 

In another instance, untreated cast-iron cylinder 
liners from diesel engines examined after a 6-hr 
break-in period showed excessive scuffing. This 
was caused by welding under pressure of metal to 
the rings, gradually scuffing the entire liner sur- 
face as the ring worked around the piston groove. 

Liners removed after the 6-hr break-in from 
engines using treated parts showed smooth and 
uniform surfaces with no scuffing or scratching. 

Disassembly of several hundred diesel engines 
in service showed the treatment to have reduced 
scuffing to about one-tenth that of untreated parts 
during break-in. 
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NEW ELECTRIC RETARDER Promote: 
at Higher 
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Fig. 1-—The energy dissipator 
retards the vehicle by generat- 
ing current with energy ab- 
| sorbed and immediately con- 
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verts it into heat. Fan blades 
integral with the armature cir- 




















culate air which dissipates the 
heat 

















(This paper will be published in full in 


per w pu SAE Quarterly Transactions) 

A newly-developed energy dissipator, supplement- 
ing vehicle brakes, permits faster speeds with 

inherent safety and minimizes brake wear. 


Product Description 


This device, shown in Fig. 1, is constructed of 
a stationary electric field element mounted on a 
nonrotating member of the vehicle, and a rotating 
armature or drum connected to the propeller shaft. 
It operates much like a generator with a short- 
circuited armature; electric currents are generated 
within the drum, not in any windings. 


The eddy-current brake itself has no commuta- 
tors, brushes, or rotating windings. Since mag- 
netism alone produces braking, there is no wear. 


A battery-charging type generator, belt-driven 





* Paper, “Energy Dissipators Auxiliary to 


Brakes,” was presented at 
SAE Annual Meeting, Detroit, Jan. 6, 1947 


from the propeller shaft, excites the eddy-current 
brake. Generator speed varies with vehicle speed, 
simplifying brake control and adjustment. 

Fig. 2 shows the dissipator mounted on a cross 
member of the trailer frame. The necessary con- 
trol installation within the cab is shown in Fig. 3. 
The knob on the left above the windshield controls 
the speed at which the dissipator cuts in. A switch 
on the accelerator pedal is closed when the pedal 
is released and is opened by a mere touch on the 
pedal. If the control knob is set for a cut-in speed 
of 30 mph and the vehicle speed is 35 mph when 
the accelerator is released, the dissipator immedi- 
ately cuts in and builds up to full torque. 

A similar switch on the brake pedal closes when 
the pedal is touched and the dissipator cuts in re- 
gardless of the knob setting. Release of the accel- 
erator cuts the dissipator in; it cuts out agail 
when the unit slows down to a speed slightly below 
the cut-in speed. 
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But when the brake pedal is touched and held, 
the dissipator cuts in and continues to operate at 
approximately full torque until the vehicle has 
slowed down below 14 mph. Then it dies out grad- 
ually as the speed slows down further. More pres- 
sure on the brake pedal brings the wheel brakes 
into action. 


Retarder Results 


Equipping trucks and buses with such an eddy- 
current brake installation can effect: 

1. Increased schedule speeds so that the ve- 
hicle can make more trips per year, at the same 
time insuring greater safety; 

2. Decreased maintenance costs. 

Maximum safe speed is governed by the vehicle’s 
ability to dissipate heat developed. Energy built 
up in descending a hill or stopping the vehicle on 
the level can be absorbed by engine friction or by 
brake friction. 

Key to maximum speed boils down to the amount 
of heat the brake can get rid of. Applying brakes 
continuously, as in coming down a hill or in mak- 
ing several quick, successive stops in city driving, 
‘an easily build up heat in the brake faster than 
it can be dissipated. If this happens, the brake 
gets hot. Hot brakes fade, decrease in effective- 
ness and a lowered safety factor results. 

Since heat build-up is an outstanding brake 
lemesis, let’s.see what it amounts to without the 
auxiliary dissipator to relieve the wheel brake of 
its burden. 

In the case of a dual-tire wheel loaded to 10,000 
lb, rolling down a 7% grade at 10 mph, enough 
heat is generated in balancing 6% of that grade to 
evaporate 5 gal of water per min (16 hp). Since 
this heat increases with speed, the heat at 20 mph 
would be twice as much, and at 40 mph it would 
ve four times as much — enough to evaporate 20 
gal of water per wheel per min. 

Suppose we now install a 1615 x7 brake on this 
same Wheel — about the largest you can get on most 
mts. This gives a load per square inch of active 
‘rum surface of 27.5 psi. Going down a 3-mile 
grade of 6%, the brake must do the same amount 
work regardless of the speed. 
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Fig. 2— This is how the energy dissipator is mounted on a trailer 





Fig. 3 — The driver can preset the knob at the upper left for the speed 

at which he wants the retarder to cut in. The knob to the right of the 

speed control permits the driver to select the dissipator’s maximum 

braking efficiency. He can set the braking effect light for a light or 
no-load condition and full for a heavy load 


But what makes the big difference in drum tem- 
perature is the length of time heat is poured into 
the drum. The slower the vehicle descends the 
hill, the slower the heat is developed and the more 
of it the drum can get rid of. This 27.5-psi drum 
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Fig. 4—This chart shows the importance of holding down speed with 
bigh drum loadings — as when using only the trailer brakes instead of all 
the brakes in the train 


loading produces a drum temperature of about 
600F at 40 mph, but only a 375F temperature at 
10 mph. (This is true only when starting down 
the hill with cold drums. If they are hot to begin 
with, they will be correspondingly hotter at the 
bottom. ) 


We can determine maximum allowable speed on 
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grade by relating it to drum loading and tempera. 
ture from the formula 


Yo ae 
HW 
Where: 
V = speed on grade in mph, 
H= % of grade, 
K = gross vehicle weight per square inch of 
active drum surface. 


Fig. 4, prepared from data obtained in mountain 
tests applied in this formula, demonstrates the 
importance of holding speed down with high drum 
loadings. 

For example, using all brakes on the train of a 
tractor-trailer, average drum loading of all brakes 
is 24.2 psi. With only trailer brakes applied, drum 
loading is 63.3 psi. Assuming a brake tempera- 
ture of 300F, Fig. 4 tells us that the allowable 
speed for the “all-brake” condition is about 20 
mph, shrinking to about 7.5 mph using only trailer 
brakes. 

Because brakes are the major limitation to 
higher speeds, hope is always held out for a new 
longer-life brake drum or lining material. But 
this is not the answer. Whatever the material, 
brakes of a given size must run hotter if they are 
to dissipate more heat. 

Brakes cannot be made much larger; the enor- 
mous amount of air needed to dissipate so much 
heat cannot be circulated through a wheel brake. 
It’s not practical. What is needed is a device that 
will assume part of this energy-absorbing burden 
and readily dissipate the heat. That’s why the 
most feasible alternative is the use of energy dis- 
sipators located outside the wheels 
and auxiliary to the wheel brakes 

Fig. 5 shows how effective a dis- 
sipator can be on a bus and com- 
pares the bus—with and without 
eddy current braking-—to a pas- 
senger car. According to this chart, 
a bus at 50 mph can balance a maxi- 
mum grade of 2% without a re- 
tarder. With a retarder, this same 
bus can run safely at 50 mph overa 
4.7% grade. 

On the straight-away the re 
tarder can also prevent excessive 
slowdowns and brake wear. In city 
driving, brakes of a truck or bus 
usually must be applied to slow 
down when overtaking traffic anc 
waiting for an opportunity to pass 
But with the dissipator, simply tak- 


Fig. S—How a bus with and 

without an eddy current brake 

compares with a passenger car 
in balancing grade 
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Fig. 6-Grade balanced by en- 
gine and rolling friction of a 
typical passenger car is com- 
pared here with that of a 
tractor-trailer using engine 
friction in high gear, with one 
and both dissipators in operation 


ing the foot off the accelerator will cut in the 
retarder without necessarily touching the brake 


pedal 


Another example of higher permissible speeds 
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the last part of the hill at 50 to 60 mph to save 
some brake lining and to help them up the next 
hill, or to make up a little time. 

concluded on page 60 


with eddy-current braking 
is given in Fig. 6. Per- 
formance of a_ tractor- 
trailer, with both one and 
both dissipators in opera- 
tion, is compared with 
that of a 1946 passenger 
car. One of the things it 
demonstrates is that a re- 
tarder on both the tractor 
and trailer permits higher 
speeds than just a re- 
tarder on the trailer. 

Let's see what happens 
with a 45,000-lb vehicle 
going down a 10% grade 
both with and without 
energy dissipators. 

Vehicles of this kind are 
being driven down such 
grades, two or three miles 
long, every day on wheel 
orakes alone, but at low 
speeds with considerable 
wear and tear on engines. 
transmissions, and brakes. 
With the largest possible 
orakes and a 450-cu in. 
engine, this 45,000-Ib. ve- 
ticle should be brought 
down the 10% grade in 
two gears under direct” 
drive at 10 to 16 mph, 
using all brakes. 

But many drivers will 
ome down in “one under 
direct” at 12 to 20 mph or 
‘ven higher, consuming 
that much more brake 
‘ning. They will run out 








ARGUE ECONOMICS OF EDDY CURRENT BRAKING 


Based on discussions by 


JULIUS GAUSSOIN 


Silver Eagle Co 


E. P. GOHN 
Atlantic Refining Co 
R. K. SUPER 


Timken-Detroit Axle To 


AUSTIN M. WOLF 
Automotive Consultant 


Energy dissipator pluses balanced 
against its minuses of weight, cost, and 
space penalties as well as allied brak- 
ing problems are argued by Super, 
Gohn, Wolf, and Gaussoin. 


Added weight of the installation in- 
vites concern because it reduces pay- 
load. <A general rule-of-thumb figure, 
according to Gaussoin, is $1.00 per lb 
per year lost in payload revenue for 
each additional pound of chassis 
weight. 

Taking a specific case, Gohn shows 
that adding 1000 Ib to a tank truck, 
operating up to maximum ss gross 
vehicle weight, reduces payload by 
some 150 gal. Assuming an over-the- 
road operation, this loss totals about 
$400 per year. 

(In view of recent design develop- 
ments, Oetzel estimates the weight of 
a tractor or truck retarder installa- 
tion to be about 400 Ib, including 
generator and _ controls. An axie- 
mounted trailer unit, he says, shou'd 


veigh about 300 lb more than the 
dead axle it replaces.) 


Super points out that tangible cost 
savings through improved perform. 
ance must justify the added weight 
and initial cost of this equipment. A 
similar product, electric braking for 
trolley coaches, met with universal ac- 
ceptance only when advantages such 
as tripled and quadrupled lining mile- 
age could be reconciled with first cost. 


Spacewise, these propeller shaft 
brakes appear limited to vehicles with 
reasonably long propeller shafts. Short 
shafts on tractors with short wheel 
bases prohibit the use of such aux- 
iliary brakes. Similar space limita- 
tions may rule out rear-engine-over 
drive-axle buses as potential energy 
dissipator customers. 

The general load shift problem re- 
ceives attention from all the discus- 
sers. Sudden stopping’ transfers 
weight to the front end and critically 
overloads it. Wolf believes that front- 
end braking capacity has not kept pace 
with requirements of increased road 
speeds. He sees proper mounting and 
positioning, as with individual-wheel 
suspension, as the key to truly effi- 
cient front braking and wheel con- 
trol. 

Gaussoin takes the opposing view, 
arguing that front brakes — especially 
on 6-wheel trucks and tractor-trail- 
ers—decreases efficiency of steering 
control. He advocates elimination of 
front-wheel braking as a much-needed 
safety measure. 
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UCCESSFUL car engine cooling stems from a 

compromise of variable operating conditions 
and the best combination of the system’s com- 
ponents. Laboratory and field tests provide the 
engineer with a tool for blending these elements 
to satisfy on-the-road cooling demands. 

Of the numerous tests performed, radiator test- 
ing and engine heat rejection measurements are 
among the most important. Finally, road testing 
the cooling performance of the system is the final 
check on the laboratory results. 


Radiator Testing 


There are several laboratory methods of testing 
radiators in common use today throughout the 
industry. The method to be described is consid- 
ered very accurate and affords a most precise 
control for both experimental and production test- 
ing. Fig. 1 is a schematic view of the type of test 
apparatus employed in this method. 

The apparatus consists mainly of a duct arrange- 
ment into which the radiator to be tested can be 
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Fig. 1-This setup gives accurate control for testing radiators and 
mating them with other cooling system components 
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Fig. 2— Radiator test tunnel data plotted to show heat transfer and 
pressure drop across the radiator 
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BEHIND§ 


EXCERPTS FROM A PAPER* BY 


B. W. BOGAN 


Head, Engine Cooling Laboratory, Chrysler Corp. 


placed so air can be directed through the core 
while the volume and temperature of the air are 
closely controlled. Some form of hot water heater 
and a pump are necessary to heat and circulate 
water through the core. 

With this test apparatus, it is possible to obtain 
a heat balance between the “air” side and the 
“water” side. 

The heat of the “air” side is equal to the specific 
heat X the airflow in lb per min X the tempera- 
ture rise; moreover, it is also equal to the specific 
heat of the water X the amount of circulated 
water in pounds X the differential between the 
temperature of the ingoing and outgoing water. 

An important factor to be observed during the 
test, particularly when tests are made to match 
up a radiator with a particular grille and fan com- 
bination, is the air pressure drop (AP) across the 
radiator. The drop in air pressure indicates the 
restriction offered by the radiator to the passage 
of air. 

Since, in a vehicle in motion, the force causing 
air to flow through the radiator depends on the 
speed of the vehicle, it is important that the re- 
striction of the radiator be kept as low as possible 
consistent with good heat transfer. 

A typical curve sheet obtained by testing 4 
radiator in the tunnel just described is shown I 
Fig. 2. In this curve, the heat transfer, in Btu 
per min per deg temperature difference between 
the average water temperature and the entering 
air temperature for a 250-sq in test area, is plotted 
against the air velocity ahead of the test section 
expressed in mph standard air. 

The air pressure drop across the radiator 
inches of water is also plotted against the al 
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velocity in mph standard air. Plotting against 
mph standard air, is, of course, the same as plot- 
ting against air weight. Plotting on log-log paper 
gives straight lines over the range of air speeds 
tested. 

The slope of the AP curve is less than 2 and 
varies between 1.55 and 1.75, depending on the 
core type. The slope of the heat transfer curve 
varies between 0.65 and 0.85, also depending on 
the core type. For a typical production core, the 
AP slope is 1.70 and the heat transfer slope is 0.78. 

The accuracy of such tunnels can be conveniently 
held to + 1 to 14%4%. In addition to the value of 
these tunnels for experimental work, cooling engi- 
neers are able, through their use, to keep a close 
check on the quality of radiators used in produc- 
tion. Besides enabling the engineer to determine 
the heat transfer and the air pressure drop, such 
things as the use of worn-out tools or faulty work- 
manship can be detected through analysis of the 
test results. 


Engine Heat Rejection 


Engine heat rejection is the amount of heat 
rejected by the engine and transferred to the cool- 
ant circulated through the cylinder block and the 
cylinder head. This is the heat that must be dissi- 
pated by the radiator. Therefore, it is highly 
desirable, whenever possible, to know something 
of the heat rejection characteristics of a particular 
engine and also the exact amounts of heat rejected 
under various operating loads. 


OAD 


34 


The fuel used in today’s engines at wide open 
throttle (W.O.T.) is converted approximately as 
follows: 

e 25% — power or useful work, 

© 25% —heat rejected into the coolant in the cyl- 
inder jacket and head, 

e 50% —exhaust heat including small radiation 
losses. 

Some years back, engine heat rejection was 
neither measured nor generally considered with 
respect to the study of the cooling system as it is 
today. While it is true that a cooling system can 
be worked out by practical methods without know- 
ing the exact heat rejection of the engine, these 
methods would entail considerable trial and error 
and would require a great deal of time. 

Whenever it is possible to evaluate the heat re- 
jection of some particular engine, the method for 
correctly matching a radiator, fan and grille com- 
bination for this engine is much more direct and 
accurate. 


In addition to enabling the engineer to match 
and balance properly the cooling system as a 
whole, heat rejection tests provide means of check- 
ing variations in engines during their entire course 
of production, to determine the averages and their 
high and low limits. Heat rejection tests also pro- 
vide the engine designer with useful data. 

Engine design characteristics (such as type of 
valve arrangement —either overhead or L-head; 
whether or not any portion of the exhaust mani- 
folding is included as part of the cylinder block; 
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Fig. 3-—Heat rejection characteristics of an engine, determined in 
dynamometer tests, is important information in designing a radiator 
that will do a satisfactory heat-dissipation job 
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Fig. 4— These curves represent the two cooling performance road test 

phases. Upper curve is for a wide open throttle (W.O.T.) load with 

the test vehicle towing another vehicle. The lower curve indicates 

performance for “road load conditions” — as when driving at a steady 
speed over level highway 


the length of the water jackets; and whether or 
not the cylinders are of the siamese bore type) are 
determining factors in engine heat rejection. 

In addition to the full load heat rejection, part 
load tests of engines reveal some interesting facts. 
For instance, tests have shown that, in general, 
heat rejection at no load was equal to 50% of the 
heat rejection measured under wide open throttle 
at the same speed. While this is a rather discon- 
certing result, it is nevertheless a true fact. 

For practical purposes, it is estimated that an 
average of 12 Btu per min will be obtained for 
each cubic inch of engine displacement at 2000 rpm 
under wide open throttle. 

Table 1 gives some heat rejection data obtained 
with various engines. Fig. 3 shows a typical heat 
rejection test curve. 





Like any other components of a vehicle, the 
engine cooling system has, in addition to labora. 
tory testing, to withstand severe road tests before 
its performance can be accurately evaluated. 

When evaluating cooling performance, the cool. 
ing engineer must take into account all types of 
operating conditions and test the vehicles under a 
sufficient number of conditions so that a basis may 
be obtained for all types of driving conditions to 
be encountered in actual service. The greatest 
difficulty lies first in obtaining a satisfactory loca- 
tion to run the tests and, second, in running all 
the tests under constant conditions at the particu- 
lar speed and load required. 

Cooling performance tests in which the vehicle 
is in motion should be made preferably on a day 
on which there is no air motion other than that 
made by the vehicle itself. As can be imagined, 
this is a condition rarely encountered. In most 
cases, this difficulty is overcome by running the 
vehicle both with and against the wind and aver- 
aging the test data obtained on the two runs. 

Road testing can be split into two types; namely, 
the type of testing that is done on the road with 
the vehicle in motion under actual driving condi- 
tions; and the type of test done with the vehicle 
stationary with the engine running at idling 
speed. While the latter type of test is done in an 
indoor laboratory, it is generally classified under 
“road testing.” 

The first type of cooling road testing, that is 
with the vehicle in motion, is usually divided into 
two phases. In one phase, the vehicle is driven 
at wide open throttle loads. This can be accom- 
plished either by testing the vehicle on an incline 
or by towing another vehicle offering sufficient 
rolling resistance to put the required load on the 
towing car. 

The towing type of test presents the advantage 
that it can be made on level ground, thus main- 
taining more constant conditions than those 
offered by the hill type of testing. A disadvan- 
tage of the towing type of test is that it requires 
an additional vehicle especially equipped so it can 
stand the extremely severe service to which it is 
subjected. 

The other phase of cooling road testing with the 
vehicle in motion is commonly referred to as “road 
load conditions.” These conditions are those en- 
countered at a steady speed over a straight level 
road. 

concluded on page 60 





Table 1 — Heat Rejection Data for Various Engines 


Heat Rejection in : 
Engine Displacement Btu per min at 2000 rpm Btu per cu in. 


Model in cu in. Wide Open Throttle of Displacement 
A 173 2350 13.6 
B 217 2920 13.5 
Cc 218 2600 11.9 
D 221 3450 15.6 
E 248 2820 11.3 
F 251 3050 12.1 
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SING proper petroleum products largely has 

been responsible for successful starting of 
motor vehicle gasoline and diesel engines in sub- 
zero operations. 


During the war, investigations were made of 
fuel and lubricant problems in diesel and gasoline- 
powered trucks, tractors, passenger cars, and air- 
craft in Canada, Alaska, and points along the 
Alaska highway, shown in the map above. Consid- 
ering the following items, it was disclosed, insures 
easy starting: 

Gasoline and diesel fuels, 
Ice prevention, 

Crankcase oils, 

Starting fluid, 

Greases. 


The petroleum industry has provided gasolines 
with reasonably uniform performance regardless 
of season. But gasoline must meet conflicting re- 
quirements. It must be volatile enough to permit 


— but involatile enough to prevent vapor 
ock. 


For this reason, gasolines at extremely low tem- 
peratures have performed well if auxiliary heat or 
starting aids were used to start the engine. 


In diesel engines, high cloud and pour point 
fuels plugged screens, filters, and injection nozzles 
with wax that solidified. It was not uncommon for 
fuel flow to fail completely between the tank and 
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transfer pump of an engine. Auxiliary heat from 
torches, open fires, maintenance of heated storage, 
and even idling of equipment 16 hr for 8 hr use 
were used throughout the territory. 

By the end of the war, diesel engines operated 
successfully on a No. 1 grade stove oil, provided 
starting aids were used at low temperatures. 

Lower cetane number fuels generally have lower 
pour points. Although higher cetane number fuels 
can be used for starting at intermediate tempera- 
tures, the range in which this is important is lim- 
ited, as shown in Fig. 1. It also shows that the 
time for starting diesel engines — even with higher 
cetane number fuels —is excessive at much below 
freezing. 

For frigid operation, cetane number is secondary 
to adequately low cloud and pour points. 

A common problem in both gasoline and diesel 
fuel systems is ice formation in the fuel. Fuels 
will dissolve from 30 to 50 parts per million of 
water at 70F, and less at lower temperatures. 

Even though dry when leaving the refinery, the 
fuel frequently will pick up this amount of water 
in a short time, either from condensation or 
through contact with water in handling. On chill- 
ing, the water separates and forms ice. The ice 
often plugs fuel lines and filters and accumulates 
in diesel engine transfer pumps. Starting the en- 
gine shears off the pump safety pin. 

An ice preventive developed to overcome this 
was distributed through frigid area for several 
winters. Using fractions of 1% of this preventive 
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effectively prevented freezing of previously dis- 
solved water down to temperatures of —50 to 

-60F. Fig. 2 shows the proportions required to 
lower the freezing point of entrained water to the 
desired temperature. The fluid is added to gaso- 
line or diesel fuel in vehicle tanks when they are 
filled. 

Crankcase lubricants are not without their prob- 
lems. Viscosities of engine oils cannot safely be 
reduced because oils reach about the same equili- 
brium operating temperature, regardless of at- 
mospheric temperatures. This stems from the fact 
that crankcase temperature is controlled largely 
by jacket temperature which, in turn, is held sub- 
stantially constant by thermostats. 

It introduced a major problem for thousands 
of diesel and gasoline units operated at remote 
northern locations. Since this equipment was 
stored outside, oils of required viscosity were 
either too viscous to permit cranking, or the pour 
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Fig. 2—This chart gives the percentage by volume of ice preventive 
needed to prevent water in gasoline from freezing at various operating 
temperatures 





point was too high to permit fluid flow at starting 
temperatures. 

This led many operators to resort to some of 
these practices for temperatures ranging from 
OF to —60F: 

1. Idling engines continuously when not in ysge: 

2. Draining oil when the engine was shut down 
and heating and replacing it in the crankcase jp 
the morning; 

3. Heating crankcases with a fire pot or an open 
fire built under the crankcase. (Many units were 
destroyed by fire through this procedure.) 

4. Covering units with large tarpaulins and 
placing heaters underneath during the shut-down 
period. (This was time-consuming and required 
portable equipment. ) 

5. Diluting crankcase oil with various light oils 
or kerosene. (This did not work too well since 
the oil viscosity was too low when the engine 
reached operating temperatures.) 

Ground operators later took a cue from the Air 
Force — which had solved the problem using gaso- 
line for diluting engine oil — with good success. Ad- 
vantage of a temporary over a permanent diluent 
is that a lesser amount is required to reduce 
viscosity and pour point to desired values. Gaso- 
line will evaporate after starting so that the en- 
gine will operate on the original grade of lubricant 
after it is warmed. Also, gasoline is readily avail- 
able and the type used is not critical. 


Fig. 3 shows the amount of gasoline required 
to reduce sufficiently the viscosity of automotive 
grade oils for satisfactory starting. Procedure to 
insure easy starting after the engine has cooled, 
experience showed, consists of pouring the gaso- 
line into the crankcase through the oil fill pipe. 
This is done just before shutting down the engine. 
The engine then is idled for 10 to 15 min to mix 
the oil and fuel. 

Engine winterizing up to this point included 
selection of the proper fuel, dilution of crankcase 
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Fig. 3-Diluting engine oil with gasoline in the amounts shows will 
reduce oil viscosity sufficiently to permit satisfactory starting under 
frigid conditions 
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ATOMNZING NOZZLES 


Fig. 4—Atomizing and injecting the starting fluid into the intake 
manifold with this primer system allows engines — especially automotive 
diesels — to start at extremely low temperatures 


oil, and addition of ice preventive to the fuel. But 
despite these measures, starting diesel equipment 
below 30F and gasoline engines below OF may 
be difficult. 

A starting fluid developed permits easy starting 
of automotive-type diesel engines at much lower 
temperatures than were possible with conventional 
fuels plus oil dilution and ice preventive. 

For example, attempts to start an engine at 
-50F without the starting fluid failed. With this 
starting aid, an automotive diesel started in 10 
sec. No difficulty was experienced in starting air- 
craft and automotive gasoline engines at tempera- 
tures as low as —40F using starting fluid. 

This material is injected into the intake mani- 
fold during starting operation by atomizing with 
a primer system shown in Fig. 4. By introducing 
the fluid through the air cleaner, other applica- 
tion methods such as a continuous spray, fly spray 
gun, or air pressure atomizer can be used with 
varying degrees of success. 

At subzero temperatures, the fluid must be sup- 
plied for a period up to 30 sec to maintain com- 
bustion—until the combustion chamber is suffi- 
ciently warmed to burn diesel fuel. 


Fluid Readily Ignited 


A flammability range seven times greater than 
pure hydrocarbons is one of the fluid’s major ad- 
vantages. The material is very unstable under 
diesel engine temperatures, self-ignition occurring 
at unusually low temperatures. Even under ex- 
treme cold, 114 to 2 oz of the fluid was found suffi- 
cient for a start. Diesel equipment operators in 
the north country estimated that this fluid saved 
from 114 to 2 hr per start compared with heat 
application or continuous engine cranking. 

It should be mentioned that even with diluted 
crankcase oil and starting fluid, the battery of an 
electrically-started engine must be warm enough 


to crank the engine. (A storage battery’s output 
decreases materially at subzero temperatures.) A 
booster battery can be used where it is not pos- 
sible to warm the service battery. 


If the engine can be started, the fuel and lubri- 
cant problems generally are minor. But proper 
grades of gear lubricants should be used for best 
results. 


Major gear lubricant problem is selection of 
the correct viscosity or SAE grade for the condi- 
tions involved. A newly developed product that 
performed well is an extreme-pressure gear lubri- 
cant of light viscosity, known as grade 75. 


Most serious trouble with improper gear lubri- 
cants — too high channel points —is the possibility 
of gear failure because of inadequate lubrication 
before the gear case warms up. Grade 75 was suc- 


cessful at subzero temperatures up to a maximum 
of 32F. 


Problems with wheel bearing and chassis greases 
early in the war were similar to those of gear 
lubricants. 


In addition to specialized petroleum products for 
frigid starting, excellent heaters were developed. 
Best method of operating equipment in frigid areas 
may be winterized fuels and lubricants, auxiliary 
heat, or a combination of the two. But regardless 
of mechanical aids, use of cold-weather petroleum 
products minimized winter troubles by permitting 
successful starting and operation of equipment 
under extreme conditions. 


BUS SHELL DESIGN 


cont. from p. 41 


later on subsequent smoother roads. This assumes 
that stress is proportional to roughness. It has 
been demonstrated that overstressing immediately 
followed by normal stressing decreases life at the 
normal stress. However, if overstressing is fol- 
lowed by understressing, life at normal stress is 
not shortened. 

There are a few portions of the body shell where 
stresses are so low that neither yield nor fatigue 
strength determine design. Panels remote from 
windows and doors are one example. Theoret- 
ically, it is desirable to minimize weight by using 
parts just adequate to equalize stress. Actually, 
it is not economical to equalize panel stress by 
using several thinner gages for understressed 
panels or by adding stiffeners to other panels. 
The gage used may be selected by some considera- 
tion such as the thickness needed for ease of han- 
dling in the shop. 

Stability generally governs the design when 
strength is secondary. Then the efficiency of a 
material is roughly proportional to the elastic 
modulus divided by the cube of the density. 
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Air Conditioning of Pressurized 





Exhaustive study of + 
air conditioning require- 
ments for large, pres- 
surized transports of the 








DC-6 variety under all 
atmospheric conditions 
up to 30,000 ft has led 
to the design of the 
basic air conditioning 
system shown here. 

This system includes 

- such vital features as 
dual superchargers to 
provide 20 cfm of fresh 
air per passenger, a tur- 
bine and intercooler cir- 
cuit to provide refrigeration on the ground 
and in flight, and a ground ventilation fan 
for use when engines are not running. 

The simple steam humidifier, although not 
considered essential by Mr. Del Mar, can 
give humidity comfort in extreme winter 
weather or at very high altitudes. It uses 
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only 30 lb of water on a 5-hr flight and has 
negligible weight when not in use, as under 
summer conditions. 

In the accompanying article Mr. Del Mar 
discusses the background for this system 
in terms of air freshness, temperature, and 
humidity requirements. 








O mode of passenger travel encounters such tre- 
mendous variations in ambient air conditions 
over short periods of time as does the airplane. 
To assure uninterrupted passenger comfort 
throughout these conditions on the ground and in 
flight requires versatile and high-capacity air con- 
ditioning equipment. 

This study was undertaken to furnish facts and 
figures on which to judge and design the air con- 
ditioning system. It was especially desired to 
create a basis for air freshness determination, to 
evaluate the controversial subject of recirculation, 
and to predict the humidity conditions to be en- 
countered in typical pressurized cabin operation. 
Cabin pressure comfort requirements were pur- 
posely excluded. 

This analysis has led to the following conclu- 
sions: 

1. Cabin fresh air rates that approximate 20 
cfm per passenger furnish a suitable compromise 
to the many problems involved, and apparently 
maintain luxury conditions for the cabin. 


2. The comfortable range of cabin humidity is 
closely dependent on the control of cabin tem- 
perature in a relatively narrow comfort range, and 
if cabin temperature control, heating, cooling, and 
temperature distribution are given special empha- 
sis, the need for close control of humidity is mini- 
mized. 

3. Cabin air is very dry during heavy heating 
from low ambient temperatures, but is not criti- 
cally influenced by other variables. When de- 
sired this dryness can be suitably alleviated by 
fresh water humidification. 

4. Low cabin humidity during flight in extremely 
cold outside air is desirable to a degree to avoid 
window fogging or frosting. 

5. Air in a plane the size and type of the DC-6 
is humidified an average of 8% in passing through 
the cabin, and the final humidity can be increased 
another 8% by adding 51% lb of water per hr to 
the incoming cabin and pilots’ compartment air. 

6. Pilots’ compartment air can be expected to be 
about 4% drier than cabin air, which may be a4- 
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vantageous from the standpoint of frosting of un- 
heated window surfaces. 

7. Peak air humidities encountered on the 
ground or in flight drop off rapidly with a chosen 
increase in dry bulb temperature — which consider- 
ably improves the temperature and humidity re- 
sults on cabin air in hot weather. 

8. A temperature reheat cycle is imposed on re- 
frigerated air passing through the cabin by being 
subjected to heat transfer from surrounding air, 
cabin equipment, and passenger sensible heat 
loads. This reheating helps maintain the resultant 
maximum cabin humidity within comfortable 
limits in warm weather. 

9. A recirculation air system for the DC-6 would 
improve humidity conditions during heating but 
would make humidity and refrigeration conditions 
worse during cooling, would introduce a serious 
smoke problem, and would detract from the re- 
liability, cleanliness, and ease of maintenance of 
equipment and cabin sealed structure. 

10. A cabin air system consisting of two vari- 
able-speed centrifugal superchargers delivering a 
total of about 20 cfm of air per person to the cabin 
through a selective heating, intercooling, or re- 
frigeration cycle with a separate ground ventila- 
tion and heating fan, and a separate fresh water 
humidification equipment is deemed suitable for 
ir comfortization of a transport plane designed 
for speeds and altitudes associated with immediate 
postwar luxury travel such as the DC-6. 

Fresh Air Rate—The foremost requirement of 
the amount of fresh air that must be used in ven- 
tilation is that determined by odor freshness. A 
method of evaluating fresh air requirements for 
Passenger vehicles is introduced, which consists 
of applying a passenger loading or seat utilization 
factor to data obtained from sensory ventilation 
tests. The basic sensory data are obtained from 


* “Analysis of Transport Aircraft Cabin Air Conditioning Requirements 


win Special Reference to Air Freshness, Temperature, and Humidity 
nti was presented at the SAE National Aeronautic Meeting, 
ngeles, Oct. 3, 1946 
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Harvard University tests, and special interpreta- 
tion of intensity scales is based on ventilation tests 
performed under controlled temperature and 
humidity conditions with persons in a full-scale 
cabin test section. 

The following conditions are stipulated: 


1. Freshness of air rather than staleness must 
be evident. 


2. A predominance of adult male passengers. 

3. The socio-economic status of passengers is 
high. 

4. Outside air is entirely fresh. 


d.. A well-diffused sectional distribution of cabin 
air exists that prevents channeling or seat-to-seat 
accumulation of odors. 

Fig. 1 shows (in solid lines) the odor intensities 
that may be expected at various fresh air rates as 
a function of percentage of seat utilization. 

Table 1 is an evaluation of the odor intensity 
scale. Column 1 is based on Harvard University 
tests and Column 2 is based on full-scale controlled 
temperature room tests with 16 to 19 persons at a 
time in a DC-6 cabin section complete with actual 
interior appointments. 

For 100% seat utilization, Fig. 1 shows, for 
example, that a fresh air rate of 18 cfm is recom- 
mended to achieve an odor intensity of 2.5 found 
suitable in Douglas full-scale cabin section tests 
with passengers in simulated flight. 

A second consideration in the determination of 
required cabin fresh air rate is that dictated by 
pressure cabin leakage. Since hermetic sealing is 
impractical, a reasonable incoming air supply must 
be provided to allow for leakage, thus permitting 
satisfactory air distribution and cabin pressure 
control even after leakage has accumulated from 
many hours of flight. A cfm value at least one- 
twentieth the cubic foot volume of the cabin is at 
present applicable. For the DC-6 this flow is about 
one-fourth the incoming fresh air necessary for 
odor freshness, but becomes an influencing factor 
when considering any large degree of reclamation 
and recirculation of air with reduced outside air 
rates. 

Temperature Comfort—The Association of 
American Railroads has indicated the dry bulb 
temperature relations given in Table 2 as desirable 
for summer comfort. 

For summer comfort with extreme outside air 
temperatures of 104-109 F (that is, 45-50 F above 
NACA standard), it is obvious that a cabin tem- 
perature of 80 F is indicated as most desirable. 

Temperature comfort conditions are also influ- 
enced by the effect of radiation heat transfer be- 
tween passengers and cold side panels and win- 
dows. Panel heating, window insulation, and 
warm air diffusion must be planned so as to assure 
temperature comfort conditions. 

Humidity Comfort — Average ideal comfort com- 
binations are: 














Desired Effective Relative Dry Bulb 
Temperature, F Humidity, % Temperature, F 
Winter Conditioning 66 70 68 
30 72 
Summer Conditioning 71 70 74 
30 78 





Humidity comfort is thus seen to be allied close- 
ly with dry bulb temperature. 

If the temperature is either abnormally low or 
high, it is important that humidity be kept within 
reasonable limits, the lower the better. If dry 
bulb temperature is controlled correctly, however, 


Table i—Sensory Intensity Scale of Body Odor 
Odor intensity Index 





Characteristic Qualification 
Harvard« Douglas? Term (Reaction upon Entering) 
0 0 one No perceptible odor 
wy 1 Threshold Very faint, barely detectable by trained judges, 
usually imperceptible to untrained persons 
1 1% Definite Detectable by all normal persons but not in 
the least objectionable 
2 Readily detectable but not unpleasant 
2 214 Moderate Neither pleasant nor disagreeable. Little or no 
objection. Aliowable limit in rooms (herein 
recommended as design limit in aircraft, see 
Column 2) 
3 Objectionable only on first entering 
3 3% Strong Objectionable. Air regarded with disfavor 
a Very strong Forceable, disagreeable 
6 Overpowering Nauseating 


* Room ventilation tests. 
> Controlled temperature room tests with ventilation of an actual cabin section. 





extremes of relative humidity are apt to cause very 
little discomfort and relative humidities of 15-85% 
may go completely unnoticed. 

To prevent condensation of moisture on win- 
dows and other interior cabin surfaces, relative 
humidity must be maintained at reasonably low 
values during extremely low outside temperatures. 

Other Basic Requirements — At the present 
stage, it is highly important to operate continu- 
ously two individual sources of fresh air to assure 
uninterrupted maintenance of ventilation and 
cabin pressure in case of engine failure. 

Adequate cabin ventilation must be maintained 
on the ground at engine speeds as low as it is pos- 
sible to idle. For ventilation with engines stopped, 
an electrically driven ground blower must be pro- 
vided to deliver sufficient air through the cabin 
heater to assure reasonable maintenance of tem- 
perature and air quality. 

Standard ventilation practices call for air ve- 
locity over the individual of 25-50 fpm, depending 
on the temperature of the circulated air (25-30 
fpm for heated air and 40-50 fpm for cooling air). 
These practices are applicable to the aircraft cabin, 
but are influenced considerably by the flexibility 
of use of individual cold air outlets. 


Ventilation with 100% Fresh Air—Plotted as 
dashed lines in Fig. 1 are typical cfm values of 
fresh air per person for various percentages of 
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Fig. | — Variation of fresh air rate and air freshness index as function 
of DC-6 passenger loading 


seat utilization. These values average 20 cfm per 
person or better. This figure also shows the asso- 
ciated odor intensities in the cabin. For the nor- 
mal range of seat utilization (55-100% ), the index 
of air freshness centers close to 2.0. For opera- 
tion at 80% utilization, the index is 2.35. 

Air Conservation, Reclamation, and Recircula- 
tion — Advantages claimed for having a low rate of 
fresh air to be pumped into the pressure cabin 
include: weight and cost savings on supercharger 
equipment, power savings on the engines, and 
space advantages associated with small super- 
chargers. If means are provided partially to re- 
claim air used for ventilation in the cabin, then the 
quantity of outside air to be pumped can be re- 
duced while still maintaining freshness in the 
cabin and certain of these advantages can possibly 
be attained. Recirculation of air is generally nec- 
essary to accomplish reclamation, so conservation, 
reclamation, and recirculation are necessarily the 
same, 

Full reclamation of air theoretically involves: 
addition of oxygen used in breathing; removal of 
carbon dioxide created in breathing; removal of 
body, tobacco, and perfume odors; removal of visi- 
ble smoke haze; and removal of excess moisture. 

For the average passenger liner the ventilation 
rates required for structural leakage and control 
are sufficient to maintain adequate concentrations 
of oxygen and carbon dioxide. In the event of dual 
supercharger failure, ram air ventilates the cabin. 

Some experience has been obtained by the alr 





Table 11—Dry Bulb Temperature Relations for Summer Comfort 


Outside Temperature, F Desired Inside Temperature, F* 
80 74 
90 76 
100 78 
® Variation of temperature from inside average at any point not to exceed 2 F; alr 4 
ankle level to be within 1 F of temperature at head level of a person seated. 
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industry with the use of activated 


arcoal, silica gel, and ozone for the removal of 
' ,§ 


jors from ¢ abin air. 


pnditioning 


Qzone reduces the smell of odors by masking 
,e mucous membranes of the nasal passages, but 
he correct concentration is difficult to control and 
he gas becomes toxic at higher concentrations. 
For the use of silica gel or carbon, air must be 
assed over them, and thus recirculation of the air 
sexpected. Silica gel, a combination drying agent 
i deodorizer, is cleaner than carbon, but rapidly 
ses its activity in damp air. Carbon absorbs 
<< water and has a relatively long life. A special, 
ich efficiency and light weight carbon filter has 
en considered for the DC-6. It consists of 111, 
116 diameter, perforated metal tubes filled with 
0.3 lb carbon and arranged in six banks in a filter 
ssembly 16 in. long, 14 in. wide, and 4 in. thick. 
ficiency is 85% and rated flow 550 cfm. It weighs 
) lb. 

Smoke removal must be accomplished electro- 
atically, since the particle sizes are extremely 
inute. Railroad air conditioning practice has 
dicated that with outside fresh air rates of 15 
m per passenger, smoke concentration is not 
bothersome even without special means of elimi- 
ating it. 

Even with the minimum airflow rates dictated 
by conditions already noted, the relative humidity 
ncrease in recirculated air is always less than 
), which is less than the humidity variation 
ncountered in the atmosphere. 

The actual power saving can be estimated as 
ollows: Assuming the average overall flight alti- 
ude to be 15,000 ft and full differential pressure, 
e average supercharger shaft power is 1614 hp 
ora fresh air rate of 10 cfm per passenger, and 






































UM | 
HUMIDITY 

RANGE OF | 
DAILY 
AVERAGES 

FOR ANY | 
MONTH 





|<MINIMUM 
HUMIDITY 
5} 10 + RANGE 
J DAILY 
“| AVERAGES 
rl g LEOR ANY 
| einen 


aS a 



















rT 





LYPICAL FRE 
QUENCY OF Oc: 
CURRENCE OF 
HIGH OR LOW 
HUMIDITY, 


FLiery 


6 


4a 
OVER 
| L PA T 

2 , SE PASO, TEXAS 


| 
| 
} 





| 
0 






30 40 sO 6o 70 B80 
RELATIVE HUMIDITY, PERCENT 


° 10 620 


90 


too 





Fig. 2~ Humidity in upper air (from Weather Bureau data) 
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Fig. 3— Peak cabin humidity with peak outside humidity during full 
refrigeration at ground level 





the drive may be operating at an average mechan- 
ical efficiency of 90%. Thus if the outside fresh 
air rate is reduced from 20 to 15 cfm per passen- 
ger, the average power saving is 9.15 hp, and if it 
could be reduced from 20 down to 10, it would be 
18.3 hp. The power required to operate a recircu- 
lating fan must be deducted from this. 


Cabin Air Temperature Conditioning-—A mild 
form of air cycle refrigeration is reasonable and 
adaptable to the DC-6. Air drawn in from out- 
side is compressed, cooled under pressure, and ex- 
panded semiadiabatically through a turbine to a 
temperature below that of the ambient atmos- 
phere. The cabin supercharging blowers may be 
made to furnish such a compression source, since 
peak refrigeration loads and peak cabin pressure 
loads occur at different extremes of altitude range. 
Refrigeration is never needed above 15,000 ft and 
the refrigeration capacity tapers from zero at this 
altitude to maximum at sea level. Intercooling 
may, however, be used above 15,000 ft. 

Determination of the required refrigeration ca- 
pacity must be a compromise procedure. About 
700-1000 Btu per hr per passenger seat is reason- 
able, provided the cabin is well insulated and cabin 
superchargers are thermally efficient and variable 
speed. This capacity must be arranged to suit 
reasonable limits of speed, compression ratio, 
torque, and power on the cabin superchargers and 
their drive. 

The rate of fresh air chosen may have a con- 
siderable effect on refrigeration capacity. Assum- 
ing compression limits are to be maintained, re- 
frigeration capacity is cut in half by a reduction 
of air rate from 20 to 10 cfm per passenger, while 
the heat rejection requirements remain nearly the 
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Fig. 4 — Effect of reduction of fresh air to one-half flow on cabin humid- 
ity (with recirculation) - curves at —40 F outside air temperature 


D — 20,000 ft 
E-— 15,000 ft 
F — Sea level 


same. If heater compression of the air were plan- 
ned to counteract for this flow reduction while 
maintaining the same refrigeration capacity, an 
increase in supercharger pressure rise of 23% 
would be required. 

Cabin Air Humidity Conditions — Relative hu- 
midity of entering cabin air may be calculated 
approximately by: 


161p- 


x. L 


0.00622¢/S, 
P; 


0.0167M 
Pare 
0.0167mN W, 
Wy iw = we) 

where: 

p; = Absolute pressure of flight atmosphere, in. 
of hg 

p, == Absolute pressure of cabin atmosphere, in. 
of hg 

N — Number of passengers and crew in cabin 

W, = Weight flow of outside air, lb per min 

W,.= Weight flow of recirculated air, lb per min 

M = Weight of reservoir water added mechan- 
ically to cabin air, lb per hr 

m = Weight of water vapor added per passenger 
at cabin air temperature, lb per hr 

6, = Relative humidity of outside air, % 

S,;= Pressure of saturated vapor at tempera- 
ture of atmosphere at flight level, in. of hg 

S,== Pressure of saturated vapor at tempera- 
ture of cabin air, in. of hg 

Relative humidity of cabin exit air has been 
accepted as the most representative measure of 
cabin humidity conditions felt by the occupants, 


and may be calculated by the approximate for- 
mula: 
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The weight flow of water per hour that must 
added or removed from the air to achieye a : 
cabin exit air humidity may be calculated ay... 


mately by the formula: se 


0.00622¢.S, 0.0167mN 99 
M = 60W, [- eS. _ Se es 
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or the exact equation: 
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The latter equation should be used for mois, 
removal calculations; the former is sufficiey 
accurate for moisture addition calculations 
minus answer indicates moisture removal, 

Weather data on average humidities are sho, 
in Fig. 2. Humidities anywhere between the may 
mum and minimum shown can be expected ty } 
encountered regularly with transports such as {j 
DC-6 and humidities outside this range can be ¢ 
pected occasionally. Fig. 2 also shows a frequen 
of occurrence representation of humidity fq 
analysis of basic data. 

In analyzing the humidity conditions to be a 
pected, it is desirable to work out a number, 
problems, assuming different flight altitude a 
cabin altitude combinations, while varying fro 
winter to summer temperatures and minimum 
maximum humidities at these altitudes. Such dat 
will usually show that the humidity value chow 
for the outside air has little effect on final cati 
humidity during extreme heating conditions. 

Cabin Humidity during Cooling — Next, cabis 
humidity conditions during cooling should be ig 
vestigated. Since an increase in cabin humidi 
can be expected only if the outside air is above th 
desired cabin temperature, investigation of humid 
ity during cooling need only be considered at alt 
tudes below 10,000 ft. Actually the refrigeratia 
capacity should be maximum at sea level, so th 
the humidity studies can, for all real significanc 
be made at sea-level conditions. The maximul 
refrigeration capacity may produce a midcycle # 
temperature drop to a value 30-50 F below outsiié 
air temperature. Cabin temperature will alwa 
stabilize at a value higher than the refrigeratid 
turbine discharge temperature by an amount vary 
ing from 5-15 F, depending on the cabin heal 
loads and insulation. Thus, a reheat cycle actuall 
occurs. This reheat cycle tends to decreas 
humidity of cabin air even though full saturatid 
is reached at the turbine discharge. If the del 
point is reached before completing the refriget™ 
tion cycle, however, part of the refrigeration 
pacity is used in the condensation process and! 
higher cabin temperature will result. 

Further analysis next should be made of cab 
air humidity resulting from operating during " 
frigeration conditions with extremely humid 0 
side air during extremely warm weather, and 2g2! 
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for extremely humid outside air during mildly 
warm weather. Data developed by such analysis 
on the DC-6 shows that: 

1. Cabin air relative humidity can generally be 
maintained below 85% even with the most ex- 
treme outside temperature and humidity combina- 
tions. 

9 Cabin humidity, as well as temperature, will 
be lower in the cabin than outside during the ex- 
treme humidity conditions that can occur with 
outside air at 75-85 F. 

3, Cabin air humidity below 70% can always be 
expected for the most extreme outside tempera- 
tures of 100 F or more. 


The peak cabin humidities that may be expected 
‘o occur in extremely humid weather in the DC-6 
are shown by the lower curve in Fig. 3. These re- 
suits are well within the comfort limits specified 
for the cabin. 

Effect of Air Conservation and Recirculation on 
Humidity -The typical effect of air conservation 
and recirculation on humidity during heating is 
shown by Fig. 4 for —40 F outside temperature. 
It was assumed that one-half the normal fresh air 
rate was used and one-half the normal flow was 
recirculated. The moisture values, in pounds of 
water necessary to be added to 100% fresh incom- 
ing air to accomplish the same desirable effect on 
cabin humidity as is effected by recirculation, are 
shown in Fig. 4, together with the seat utilization 
factor. Note that for the average case of 80% seat 
utilization, 5 lb or 5% gph of fresh water added 
to the incoming cabin air would accomplish the 
same improvement in cabin humidity. 

The effect of air conservation and recirculation 
on humidity during refrigeration is shown in Fig. 
3. Recirculation is detrimental to the mainte- 
nance of lesser humidities during refrigeration in 
humid weather. With the most humid weather 
ever to be expected, the cabin humidity remains 
below an extreme of 84% when operating on the 
rated DC-6 100%-fresh air system, whereas with 
recirculation it could climb to 95.3%! 

Humidification with Fresh Water — The addition 
of moisture during extreme heating conditions 
appears attractive, although its absolute necessity 
to assure comfort may best be determined by trial 
in service. With a reasonable quantity of fresh 
water, the dry conditions in the cabin can be im- 
proved to remain always above 15% even with 
extreme heating at normal seat utilization factors. 

Water flow rates of 5 and 10 lb per hr produce 
the cabin humidities shown in Fig. 5. Higher 
cabin humidities may prove undesirable during 
extremely low outside temperature conditions due 
‘o the frosting of windows. Any large degree of 
‘ecirculation with a reduced fresh air rate cannot 
advantageously be adopted for this purpose, as it 
may prove detrimental in maintaining cooling 
‘apacity, keeping the cabin clear of smoke, and 


holding cabin pressure. Water may be vaporized 
into the incoming air stream by a number of 
methods. 

Water pressure spray injection introduces dif- 
ficulties, since solid injection spraying usually 
does not produce sufficient atomization to prevent 
condensation on duct surfaces. 


Air-water spray atomization, as accomplished 
with an aspirating type of water atomization noz- 
zle, will usually prove entirely satisfactory. It 
requires a weight flow of air approximately equiv- 
alent to the water flow. For example, atomiza- 
tion of 6 lb of water per hr requires 4-5 lb of air 
per hr discharged from a pressure of 20-30 psi 
with respect to the cabin. This air must be clean 
and free from oil contamination so that a recipfo- 
cating diaphragm type of compressor, or equiv- 
alent, is essential. 

Boiling point vaporization to steam can be ac- 
complished readily by means of the system heater 
or by one or more electrical immersion heaters. 
The use of the electrical boiler is attractive since 
fluid metering is simply and readily accomplished 
merely by controlling electrical energy input. Thus 
a controllable rate of water input, obviously desir- 
able, can easily be provided. 

If water vapor is to be added to the incoming 
air stream, it must of necessity be placed into 
the cabin air downstream of the cabin heater. 
Spray atomization produces evaporative cooling 
on the incoming air, so that in order to maintain 
a given dry bulb temperature of this air, heat 
must be added by the incoming air heater. Boil- 
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Fig. 5 — Cabin humidities after fresh water humidification — solid curves 
for water rate of 5 Ib per hr; dashed curves for water rate of 10 Ib 
per hr 
A - 20,000 ft and standard temperature 
B - 15,000 ft and standard temperature 
C - Sea level and standard temperature 

D — 20,000 ft and —40 F 
E— 15,000 ft and —40 F 
F —Sea level and —40 F 








ing of steam into the air produces a steam temper- 
ature in excess of the incoming air temperature, 
so that the air heater load is reduced slightly. 


Pilots’ Compartment Humidity Conditions — 
During heating the humidity in the pilots’ com- 
partment may be expected to average 4-5% less 
than in the passenger cabin. The incoming air 
humidity is the same but the relatively low oc- 
cupancy per unit volume means that the air the 
pilots breathe never attains as high a relative 
humidity as that in the cabin. This may also be 
shown to be true during refrigeration. If ventila- 
tion air were to be recirculated, the lower humid- 
ity of pilots’ compartment discharge air makes 
this air more unsuitable to recirculate to gain in 
humidity during heating, but this air is more 
desirable as a recirculation source during extreme 
cooling. This effect on cabin air conditions must 
be evaluated whenever recirculation is being con- 
sidered. 


NEW ELECTRIC RETARDER 


cont. from p. 47 


Equipped with eddy current retarders, this same 
vehicle can be driven safely down the 10% grade 
100 miles in length at 40 mph —if the road could 
be traveled over safely at this speed were it level. 
The loads on brakes, engine, and transmission 
would not be excessive. And it follows that these 
units would require less maintenance and last 
longer. Incidentally, the rate of heat dissipation 
required for this energy build-up is about 360 hp — 
nearly three times the capacity of a radiator for 
a 450-cu in. engine. 

On-the-road experience with retarders bears out 
these conclusions. 


Many tests were made with a dissipator-equipped 
tractor trailer (45,750 lb gross vehicle weight) on 
the east slope of Laurel Ridge near Ligonier, Pa. — 
a grade of about 9% and some four miles long. 
With the dissipator in action, speed was held be- 
tween 30 and 40 mph — varying with grade steep- 
ness — without a single application of wheel brakes. 

Inspection of the brakes on the tractor-trailer 
unit after 2500 miles of service showed the linings 
were not yet well seated and the grinder marks on 
the drum were still plainly visible. It is difficult 
to estimate accurately lining life using the re- 
tarder; but 200,000 miles is a conservative guess. 
Engine and transmission maintenance also will be 
saved, although an accurate estimate is not pos- 
sible. 


How much can be gained in schedule speed is 





not easy to determine since present schedules in. 
volve so much risk in running out grades to gay, 
brake and engine maintenance. But the feeling ,¢ 
security in driving a heavy vehicle equipped wit, 
an energy dissipator cannot be evaluated in figure, 
or expressed in words. It must be experienceg. 

With energy dissipators auxiliary to whe 
brakes to permit safe cruising speeds down graj 
time between terminals really can be reduce 
Instead of more tons-per-vehicle-per-trip and fewe 
trips-per-year, why not the same tons-per-vehicl. 
per-trip but more trips-per-year? 


CAR COOLING SYSTEMS 


cont. from p. 50 


The other type of cooling road-testing per. 
formed, with the vehicle stationary and with the 
engine at idling speed, is considered as part of the] 
road testing work although it is conducted indoors 
in some closed space where a steady temperature 
of 70 to 80 F is maintained. 

The two types of testing described above, either 
at wide open throttle or under bad road conditions, 
determine — as in the idle test— cooling perforn- 
ance under various conditions with respect to the 
particular air temperature at which the vehicle is 
operating. 

The data normally taken comprise the sw- 
rounding air temperature, t,; the radiator inle 
coolant temperature, 6,; the radiator outlet tem 
perature, #2; and the vehicle load and speed. As 
suming the surrounding air temperature to be 1 
F, let us further assume that tests were run which 
would give an entering water temperature to the 
radiator of 180 F. 

The cooling performance of the vehicle can nov 
be determined by simple arithmetic as this per 
formance is equal to the difference between #, aud 
t:. In the example just given, the cooling per 
formance would consequently be: 

Fig. 4 shows a typical road test curve. This 
curve indicates that the wide open throttle pe 
formance and the road load performance are equa 
at the maximum speed of the vehicle. Som 
models have cooling performance curves of slightly 
varying slopes due to grilles and fan combination 
used. However, this curve is quite typical for the 
average competitive model of today. It is cl 
sidered that a very good cooling performance fo 
a modern 6-cyl car would be: 

© 100 F at 30 mph at W.O.T. 

e 75 F at 60 mph at road load conditions, 2 

e110 F at 500 engine rpm - idle. 
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Improved Piston Ring Designs 
Curb Premature Failure 


EXCERPTS FROM A 


PAPER* BY 


Helmuth G. Braendel, CHIEF ENGINEER, WILKENING Mf 








VER higher demands on diesel engine piston 
rings are being met by recent ring design de- 
lopments, some of which derive from wartime 
esearch for high output aircraft engines. 


Prior to the war, practically all of the compres- 
sion rings were of the plain type. These rings 
have a rectangular cross section with parallel sides. 
hey performed satisfactorily in relatively low 
sutput engines, but permitted scuffing and exces- 


the 





It was found that when a twist was imparted to 
the ring, its performance in regard to blowby con- 
trol and life was improved considerably. This twist 
was produced by removing metal either at the up- 
per corner of the inside diameter, or at the lower 
corner of the outside diameter. 

This unbalance in the section will cause the ring 
to twist when it is compressed to cylinder size in 
such a way that it contacts the upper piston land 












































her live blowby to occur whenever an engine was sub- close to the O.D., and the lower piston land close 
iis, Mmected to higher loadings. In the high output air- to the LD. The ring also contacts the cylinder 
rm: raft engines, this type of ring failed in an ex- bore at the lower edge. Line contact at a high unit 
thellllltremely short time. pressure produces a much better seal against the 
i ¥ passage of gases around the back of the ring. 

PPaper ‘Late Trends in Piston Rings with Special Application to Diesel The initial line contact at the lower edge of the 
wur- MMErenes,” was presented at SAE Metropolitan Section, New York, Feb, face also produces a better seal between the ring 
let mT and the cylinder. In addition, it allows the ring 
eM: 
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Fig. 1- On the down stroke (a), the twisted type compression ring removes all excess oil from the cylinder wall without allowing 
and re Bod ag around the back of the ring. By sliding over the oil film on the up stroke (b), the twisted ring preserves adequate 


The wedge-shaped ring (c), which also can be twisted, alleviates ring sticking despite carbon and sludge accumulations 
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Fig. 2— Grooves of the ring in (a) 
are coated, not filled, with tin 
which melts and serves as a lubri- 
cant during critical operation, 
Grooves around the face of the 
ring in (b) are filled with a por- 
ous carbonaceous material that 
retains oi! for emergency lubrica- 








to seat or wear-in quickly and produces a certain 
amount of oil control action during the seating 
period, as shown in Figs. la and 1b. Twisted rings, 
therefore, are replacing plain type rings in most 
automotive installations and are starting to be 
used in the smaller high-speed 4-cycle diesels. 


In some installations ring sticking is a serious 
problem. It occurs mainly under conditions of high 
temperatures and high pressures which are experi- 
enced both in aircraft and diesel engines. In such 
installations, a wedge type ring, shown in Fig. 1c, 
has been found to eliminate sticking when all other 


means such as increasing the side clearance have 
failed. 


This ring prevents sticking mainly because ring 
wear on the face of the ring will produce increased 
side clearance in the groove, constantly compen- 
sating for the accumulation of carbon and lacquer 
which is the primary cause of ring sticking. 


These rings are now used as standard equipment, 
on Cummins diesel engines, and in some models of 
Waukesha. Although most manufacturers still use 
a plain wedged ring, one without twist, this ring 
will also perform better in regard to blowby con- 
trol if bevelled at the upper I.D. and twisted in the 
Same manner as the parallel-sided twisted rings. 


Special Purpose Rings 


A relatively recent development made specifically 
for 2-cycle diesel engines is the filled ring. The 
2-cycle engine, which is valved by piston ports, 
presents a serious problem in cylinder lubrication 
for the top ring belt. Popular examples of this type 
of engine are the 71 series GM diesel and the GM 
electromotive diesel. 


These engines operate under marginal lubrica- 
tion conditions during a large percentage of the 
time, and it has been found necessary to develop 
compression rings of the filled type to obtain satis- 
factory engine performance and life. 

In the case of the GM 71 series, a special tin- 
grooved compression ring, in which the groove is 
only partially filled with tin, Fig. 2a, was found 
to meet the requirements of high temperature op- 
eration under marginal lubrication conditions. This 
ring apparently functions again by depending, in 


tion, particularly during run-in 


emergencies, on the molten tin, to serve as , 
lubricant. The grooves fill with carbonaceous mat. 
ter which absorbs oil, helping this ring to operate 
satisfactorily over dry periods. 

The second type of filled ring, shown in Fig. 2, 
is one which does not employ a soft metal, but a 
chemical filler baked into the grooves. This fille 
is porous and will absorb large quantities of oil 
During periods of marginal lubrication, the filler 
will release the oil; during periods in which sw. 
plus oil is available, it will reabsorb the lubricant. 
This ring has been very successful in the GM 8 
in. electromotive diesels and is the only type of 
ring which will operate a million miles in locomo- 
tive service without trouble. 


Cylinder Finishes 


The cylinder finish has an important influence 
on the success of a ring installation. In the past, 
there has often been the desire to make cylinders 
as smooth as possible with the expectation that 
such very smooth finishes would make for the 
longest life and most satisfactory performance of 
the installation. A rather intensive research pro- 
gram has proven this to be erroneous. 

A long series of tests have shown that the mos 
desirable surface for cylinder bores is an inter 
rupted one consisting of small flat plateaus sep 
rated by deep channels. It was found desirable to 
have the channels as deep as 0.001 in. and the 
plateaus approximately 0.005 in. wide. In this sur 
face, the channels or grooves are filled with car 
bonaceous matter in a short period of normal oP 
eration. 

This material absorbs oil which it will releas 
under the inducement of higher temperatures whet 
needed. Since cylinder and ring wear take plat 
only when the oil film breaks down, the present 
of this oil reservoir in the entire surface of the 
cylinder reduces the periods of improper lubricé 
tion to a fraction of their normal duration. 

Such interrupted surfaces properly produced 
have increased engine life under severe operalil§ 
conditions as high as 200% in very high specifi 
output engines. The additional advantage of the 
interrupted surface is its scuff and score impel: 
ing action. 
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pid Power-Package Replacements 
mote Airline Flight Regularity 


‘by R. W. LAHNERS 


Trans World Airline, 


Inc 


p carriers will recoup thousands o 
evenue dollars now lost by flight 
ys as soon aS engineers erase the 
sical difficulties now handicapping 
k-( engine packages, pre- 
. Lahners. He maintains that: 

hanging the complete power egg 
nan engine goes wrong eliminates 
it delays. Operational spares send 
fight on its way, while diagnosis 
.e faltering engine takes place on 


change 


Scround. 


re is how this new maintenance 
nique would operate under ideal 
litions: 

pilot having engine trouble in the 
(it might be sticking valves, bad 
k plugs, or a faulty fuel injection 
lem) radios a major base. Upon 
ing, a ground crew is ready with 
mplete power unit, including pro- 
rand accessories, already ground- 
d. In less than an hour the crew 
aces the power egg, ground checks 
md the pilot is ready for take-off. 


er 


Reality Less Bright 


t this is the ideal situation, still 
ig way from realization. Serious 
cles awake one from this “plug- 
wer” pipe dream. 
ide from the need for service and 
htenance planning and revamped 
fn thinking, this system must of- 
1) certified performance reliability 
pare power eggs, (2) minimum 
delay, and (3) lightning changes 
ye it becomes commercially feasi- 
These three responsibilities rest 
ly with the test cell operation. 


st cell must test engines after 
laul, assuring satisfactory per- 
ance of quick-change units. It 
must check out and trouble shoot 
nctioning power eggs. 
fre are at least four ways of test- 
bower ege's, 
the first method, the engine and 
accessory are tested as separate 
» assembled in the power egg. and 
mance of the completed assem- 
checked on the airplane. This 
8 for best handling of each unit 
easy isolation and correction of 
le malfunctions. 
t it also 


requires special test 
men 


a aj each item and the en- 
, . b€ equipped with a special 
Ron Special test accessories. 
ter has been found to open 

° errors and maladjustments. 
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Fig. 1 — Cooling of the Constellation power egg on the test stand was a major 
problem. Precious cooling air was lost around the cowling 

















Fig. 2— An experimental dam — designed to build up total air pressure inside 


the power egg cowling — backfired. 
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a cowling extension was built. But it 
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Righting these troubles robs the power 
unit of its quick-change virtue. 

Method two prescribes testing the 
engine and each accessory as separate 
units; building them into a power unit, 
complete with propeller; and ground 
checking the whole assembly on a spe- 
cial test stand. The power egg and pro- 
peller can be transferred to the air- 
plane as a complete unit. 

This approach has an advantage over 
the first method in that it reduces 
ground time and trouble shooting to a 
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It kept air out instead of forcing it 
through the cylinders 


ATMEL 


THM 





Fig. 3—1In this attempt to decrease cooling air loss in testing the power egg, 


proved to be structurally, rather than 


functionally, unsound 


minimum. But again special test fa- 
cilities and instrumentation must be 
provided. The combination propeller 
and power egg makes a cumbersome 
package so that shipping such assem- 
blies is practical impossible. The flight 
propeller also complicates the testing 
operation. 

In the third method, the engine and 
all accessories are assembled into the 
power egg and the unit tested as a 
whole. This minimizes both test time 
and special test equipment. But test 








results are not entirely satisfactory. 
Required checks cannot be made and 
detection of troubles approaches the 
impossible. 

The fourth method requires testing 
of each accessory as a separate unit, 
assembling them with the engine into 
the power unit, and making the re- 
quired engine test. This method gives 
each accessory a thorough check so 
that all malfunctions are corrected be- 
fore assembly into the powerplant. 
No special engine test mount is re- 
quired. 

But this method requires flight cowl- 
ing so that engine cooling, fuel meter- 
ing, and control linkages are among 
its several disadvantages. Trans World 
Airline is now using the last method 
for testing the Constellation power egg. 
Cooling the power unit during test is 
just one of the problems that had to 
be solved. 


Cooling Installation 


The cooling installation, shown in 
Fig. 1, consists of a 500 hp blower that 
supplies air through a 28-in. conduit. 
An inverted cone in the mouth of the 
conduit increases air velocity and di- 
rects it at the cylinder. But as shown 
in Fig. 1, a high-velocity layer of air 
is directed around the cowling and is 
wasted. 

As a remedy, a doughnut-shaped 
plate was installed in the mouth of the 
cowling to act as a dam, Fig. 2, so that 
air would be trapped behind the dam. 
Static presure would build up until suf- 
ficient air would be forced through the 
cylinders. But in practice, the dam did 
just the opposite; it kept cooling air 
out of the cowling. 

Another attempt to confine the cool- 
ing air_inside the cowling consisted of 
a circular ring to close the gap be- 
tween the propeller and front edge of 
the flight cowling, shown in Fig. 3. 
But the ring was flimsy and its service 
life was too short. Best results were 
obtained by omitting the built-in cone 
from the mouth of the blower nozzle 
and substituting a flight-type spinner. 


Present System Slow 


In addition to these test difficulties, 
present power-egg changing is far 
from quick. A four-man crew can re- 
place a power egg in about 8 hr. (A 
set of spark plugs on the Cyclone 18 
can be changed in 2 hr by this same 
crew.) But design modifications such 
as plug-in type pressure connections 
and quick-connect fittings can acceler- 
ate realization of plug-in power. 

While power egg replacement has 
its headaches now, the benefits it of- 
fers more than justify expenditure of 
engineering effort to eliminate these 
shortcomings. (Paper “Complete Pow- 
er Egg Ground Testing,” was present- 
ed at SAE Annual Meeting, Detroit, 
on Jan. 10, 1947.) 
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Fig. 1—Schematic diagram of electronic circuit for measuring true temperature a 
a function of light intensities at two wavelengths 


Digest of paper 


By P. S. MYERS and O. A. UYEHARA 
University of Wisconsin 
(This paper will be published in full in SAE 
Quarterly Transactions) 
AX electronic circuit arrangement 
which facilitates pyrometer mea- 
surements of diesel combustion-cham- 
ber gas temperatures is reported by 
the authors. This device solves in- 
stantaneously an equation, derived from 
Wien’s Law, relating true temperature 
to intensity and wave length of mono- 
chromatic radiation from a luminous 
flame. True temperature is indicated 
on an oscillograph. 

Explaining their electronic circuit, 
the authors say: 

If Wien’s Law is applied to two dif- 
ferent wave lengths, it can be shown 
that true temperature is a function of 
the ratio of the two radiation intensi- 
ties. Their device, shown in Fig. 1, in- 
stantaneously measures the ratio of 
light intensities at the two different 
wave lengths. 

At each wave length, a photo tube 
translates intensity into voltage. The 
voltage is amplified and led to a modu- 
lator. Also led to the modulator is a 


A 


455-ke per sec constant-amplitude 
rier wave generated by an oscillat 
Amplitude of the carrier wave com 
out of the modulator is directly m 
portional to light intensity. The m 
ulated carrier wave at one wav 
is amplified a constant amount 
fixed-gain amplifier. The modulil 
carrier wave at the other wave leg 
is amplified by a variable-gain al} 
fier. Then both outputs are led & 
rectifier and Wheatstone bridge ! 
rangement which detects any inequ 
in output and eliminates it by! 
tomatically adjusting the variable-#4 
amplifier. It is the voltage require 
make this adjustment which is @! 
fied and impressed directly ™' 
vertical plate of a cathode-ray 
The deflection on the tube is a mee 
of true temperature. ia 

Temperature can be plotted . 
function of any variable, such 35° 
and crank angle. 

In the few data which have 
collected, the cycles were not 
tive, but the general trend was 
duced. (Paper, “Flame Ten — 
Measurements — Electronic Solutio) 
the Temperature Equations,” a 
at SAE Annual Meeting, Jal. 8, 10 
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NAvion Features 
Fool-Proof Flight 


By STANLEY G. HELLMAN 
and ED SCHMUED 


North American Aviation, Inc. 


AXIMUM car-like safety and 
M comfort highlight the characteris- 
tics of the 4-place, all-metal NAvion, 
according to Hellman anc. Schmued. 
Describing some of the design features 
responsible for achievement of these 
qualities, they point out that: 

Design of the NAvion wing makes 
for low landing speed and high per- 
formance, coupled with safe flight 
characteristics. It’s designed so that 
the section nearest the fuselage stalls 
first. In other words, the tip section is 
still flying and aileron control is main- 
tained up to and through the stall. 

With power off, aileron control is 
excellent down to stall speed. But 
power-on stall in an early model pro- 
duced a sharp right roll. Investigation 
showed that power-on stall occurred 
at an angle of attack 4 to 5 deg higher 
than the power-off stall. 

Placing triangle spoilers on the wing 
leading edge, outside the propeller 
slipstream, resulted in desirable char- 
acteristics —a straight-ahead stall with 
power on and no loss of C;, with power 
off. 

Flight simplicity is enhanced by an 
interconnecting spring between the 
rudder and aileron controls. Perfected 
as a device to produce lateral stability 
to prevent spiral in a slideslip, it per- 
mits practically 2-control flight. Right 
rudder movement causes right roll 
movement of the aileron. 

Aileron force also is applied to the 
rudder cable through the interconnect- 
ing spring. 

The NAvion comes well within the 
CAA requirement of a 1-turn spin. The 
utility version has a 20% aft c.g. posi- 
tion and cannot be spun. The normal 
category NAvion—with a 16 to 32% 
c.g. range —recovers from this spin in 
‘rom one-quarter to one-half turn. 

The tricycle landing gear makes 

landings easier and safer. It also pro- 
vides better visibility on the ground 
and better ground handling. The nose- 
gear wheel—when retracted — extends 
slightly from the wheel well. This pro- 
duces a rolling contact with the 
round, minimizing damage to the air- 
Plane in case of gear-up landing. 
_The gear is held in the “down” posi- 
tion by a gear-to-fixed-structure link- 
age. An emergency release on the 
control panel unlocks the gear should 
the regular system fail. A visual gear- 
Position indicator flashes and a warn- 
ing horn sounds when the gear is in an 
unsafe position for landing. 

A combustion-type heater, operating 
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on fuel from the regular fuel system, 
maintains passenger comfort and pre- 
vents windshield fogging. 

Taking a cue from the Navy, the 
NAvion’s designers have installed red 
lights for panel instruments. The Navy 
found red lighting lessened pilot eye- 
fatigue and improved night eye adap- 
tation. Pilots could look at outside 
light sources, then back at their cock- 
pits with minimum time loss for eye 
adaptation. 


Another comfort feature is the 
spring and airfoam-upholstered seat 
cushions. Individual pilot and front- 
passenger seats are adjustable, fore 
and aft. 

These and other features make the 
NAvion an easy-to-fly airplane with 
characteristics pleasing both the novice 
and the experienced pilot. (Paper “A 
Design Description of the NdAvion,” 
presented at the SAE Annual Meeting, 
Detroit, on Jan. 9, 1947.) 
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Valve Vulnerability 
To Heat Vanquished 


Digest of paper 
By VINCENT C. YOUNG 
Wilcox Rich Division 
Eaton Mfg. Co 
(This paper will be published in full in SAE 
Quarterly Transactions) 


AKING poppet valves off their hot 

seats to lengthen valve service life 
resolves itself into the offsetting of 
out-of-round temperature’ gradients 
with devices such as cooled and ro- 
tator valves and corrosion-resistant 
materials, says Young. He shows that: 

Uneven temperatures will distort 
conical valve-seat shapes and destroy 
the seal against gases. Fig. 1 shows 


the seat circumference for a given 
operating condition. 

To combat this uneven circumferen- 
tial temperature, methods such as the 
rotator valve, sodium cooling, and use 
of corrosion and wear-resistant ma- 
terial on both valves and seats have 
met with success. 

Greater improvement in valve life 
has been realized with valve rotation 
than with any other remedy. Rotation 
does not keep the valve seat near the 
out-of-round cylinder seat long enough 
to change the angle of the valve face 
and stem axis. But with the nonrotat- 
ing type, this angle can change con- 
siderably under some conditions so 
that the seat contour will vary and 
increase the leakage area. 


With oval seats, deposits tend to 
build up unevenly. When a sector of 

















































































































the variation in temperature around turn to p. 70 
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Fig. 1— Demonstrated here is the variation in temperature on the circumference of a valve 
seat insert 
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Care Key to Durability Of Special Tire Types 


Digest of paper 
By L. W. FOX 
Firestone Tire G Rubber Co 

ACK of proper maintenance nullifies 

heavy-duty features of tires tailored 
to unusual operations of on- and off- 
the-road equipment, says Fox. He 
points out that: 

These five tire types, shown in 
Fig. 1, are built for special jobs: 


a. Maximum traction type, 
b. Free-rolling type, 

c. Highway type, 

d. Rock type, 

e. Extra-deep traction type. 


Designing a tire for maximum trac- 
tion in off-the-road work, considera- 
tion must be given to items such as 
tread shape, bar shape, angle and 
spacing of bars, roadability, cleaning, 
and durability. The diagonal bar tire, 
Fig. 1 (a), is the only type suitable 
for this kind of work. 

It cleans much better and makes for 
more efficient traction. But the diag- 
onal must be applied in the proper 
direction of rotation so that the soil 
moves out of the openings between the 
bars as the tire works. 

Considerable space between the bars 
provides the necessary gripping power 
in loose soil. It also imparts a self- 
cleaning characteristic in soils that fill 
up the design and decrease traction. 







For free-rolling wheels, it’s custom- 
ary to use a tire with a button design 
or all-over pattern, as shown in Fig. 


1 (b). Such closely spaced designs re- 
sist cutting and snagging and protect 
the tire body. 

For earth-hauling on the highway, a 
design similar to ordinary truck tires 
with some traction feature for limited 
use off the road seems to fill the bi’l. 
Such a tire is shown in Fig. 1 (c). 

Rock tires are specifically desigr.ed 
for durability in rocky operations. As 
seen in Fig. 1 (d), this is a trac‘ion- 
type design with close spacing for 
protection of the tire body. For this rea- 
son they are not efficient for traction 
in loose scils. 

Rock tires are built to hold up under 
a lot of abuse. They have large bulky 
traction elements; extra body and 
tread plies; extra rubber inserts; cut- 
resisting treads, and heavy sidewalls. 
Of course. these features boost the 
tire price. 

Cane and rice fields are very soft 
especially during certain seasons — and 
equipment for these operations needs 
extra traction. Farm tractors in this 
kind of work are being equipped with 
the extra-deep traction tire, shown in 
Fig. 1 (e). While the special tractive 
ability is needed in the fields, the ma- 
chine must travel over hard roads to 
the mill. Both of these requirements 
must be met by the tire for economical 
and satisfactory performance. 


Although of rugged Construction 
tires for heavy hauling operations ar, 
more often retired from service he. 
cause of damage than wear. But jp 
view of the conditions under whic, 
these vehicles operate, some of this 
premature failure is understandabje 
Rock-strewn roads, rocky shoulders 
and unusual grades, are just a few of 
the hazards. 


However, many “accidents” are not 
attributable to road conditions or op- 
erational severity. You can mark these 
up to plain carelessness and poor 
maintenance. Just a few of these items 
taken from on-the-job reports are 


turn to p. 70 


Fig. 1 — These tires are designed for spe- 
cial operations: (a) maximum traction 
type for off-the-road work in loose soil, 
(b) free-rolling type, (c) highway type 
for on-the-road earth hauling, (d) rock 
tire for operations over rocky terrain, and 
(e) extra-deep traction type for tractor 
operations in cane and rice fields 
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Abnormal Conditions 
Foster Diesel Smoke 


Digest of paper 


By DR. P. H. SCHWEITZER 


The Pennsylvania State College 


(This paper will be published in full in 
SAF Quarterly Transactions) 


ELL-DESIGNED diesel engines in 

good repair need not smoke while 
being operated on normal fuels if pre- 
vented from being overloaded, says 
Schweitzer. Discussing causes and 
cures for diesel engine smoke, he points 
out that: 

Diagnosis of smoke type should pre- 
cede the remedy of a smoky exhaust 
condition. While they seldom appear 
singly, the two types of diesel smoke 
are: (1) “hot smoke’ — resulting from 
sluggish burning of fuel particles — and 
(2) “cold smoke’’— composed of fuel 
particles ignited too late or not at all. 

Hot and cold smoke often appear 
side-by-side because some fuel particles 
ignite, but fail to complete combustion 
in the cylinder at exhaust opening, 
while others never ignite. 

Main reason for incomplete or slug- 
gish combustion (cause of hot smoke) 
is an overrich mixture. Even with a 
lean air-fuel ratio, the mixture can be 
overrich in spots. Local overrich condi- 
tions with a lean overall condition is 
the most common cause of diesel ex- 
haust smoke. 

Anything that improves mixing, re- 
ducing local overrichness, also improves 
smoke condition. Poor atomization, 
poor spray distribution, and insufficient 
turbulence cause local overrichness and 
exhaust smoke. Fig. 1 shows that a 
defective or dirty nozzle frequently 
causes exhaust smoke. Keeping the 
engine in good repair avoids such in- 
vitations to smoke. 

Late ignition (cause of cold smoke) 
comes from late injection, long igni- 
tion lag, or a combination of the two. 
Advancing the injection timing will 
correct late injection. Too long an ig- 
nition lag cannot be cured in such an 
easy manner. 

_ Compression temperature, compres- 
sion pressure, or compression ratio may 
be increased. If a chilled combustion 
chamber is responsible for ignition lag, 
the chamber may be made hotter. 

Cold smoke can be traced to engine 
overloading. 

A normal engine burns normal fuel 
without exhaust smoke between one- 
quarter and three-quarter load. But as 
shown in Fig. 2, smoke density in- 
“reases rapidly as full load is ap- 
proached and exceeded. This comes 
‘Tom an enrichening of the fuel-air 
mixture and from a lengthening of the 
injection period, making for late burn- 
ing of the injected fuel. 
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At light loads, near misfiring, cold 
smoke appears because part of the fuel 
fails to ignite and produces fog, and 
part of the fuel ignites too late to com- 
plete combustion. 

As for the influence of fuel on smok- 
ing, investigations show that an in- 
crease in fuel cetane number should 
improve cold smoke and aggravate hot 
smoke. The net effect depends on ac- 
tual conditions. Under prevalence of 
cold smoke —as with low compression 
ratio, low cetane fuel, light load, or a 
combination of these factors~an in- 
crease in fuel ignition quality will de- 





crease smoke. If hot smoke predomi- 
nates, an increase in cetane number 
will increase smoke. 


Under normal conditions, smoke is 
fairly independent of the fuel’s ignition 
quality with fuels between 40 and 60 
cetane number. 

Analysis shows no compromise need 
be made with annoying diesel smoke. 
Better mixing of the fuel and air will 
correct hot smoke; speeding up igni- 
tion will eliminate cold smoke. (Paper 
‘Must Diesel Engines Smoke?” was 
presented at SAE Annual Meeting, De- 
troit, on Jan. 8, 1947.) 


Sees Urgent Job for Engineer 
In Scholastic Driver Training 


Digest of paper 


By JOHN F. CREAMER 
Wheels, Inc. 

RIVING education must begin at 

high school level to quell the rising 
tide of car accident fatalities in the 
teen-age group and to insure safe, 
skillful drivers in coming generations, 
Creamer advises. Discussing a three- 
point program in which SAE members 
can assume constructive leadership, he 
points out that: 

Automotive engineers can promote 
driver training programs in local 
schools by: 

1. Consulting with authorities; 

2. Guiding the preparation of cur- 
riculum and selection of instructors; 

3. Assisting in the acquisition of 
equipment. 

Many school administrators must be 
sold on the need for driving instruction 
in the school. They believe it should 
be confined to vocational institutions. 
Obviously the limited proportion of the 
secondary school population attending 
vocational institutions defeats the pro- 
gram’s intent — reaching all high school 
students. 

Educators and the public should be 
apprized of the fact that motor vehicle 
deaths in the less - than - 20 - year - old 
driver group are five times greater 
than those in the 45 to 50 year age 
group. Yet only 1% of the 25,000 
high schools in this country now offer 
behind-the-wheel training. 

On the college level too safety edu- 
cation is sadly lacking. Only a handful 
of the 700 colleges and universities in 
the United States offer training in 
traffic safety. Institutions of higher 
learning as well as off-campus training 
bureaus, private schools, and extension 
services are fruitful prospects for 
adult education. 

Once training programs are initiated, 
the engineer is well-equipped to assist 
in teacher training. His assistance is 


equally valuable in the preparation of 
modern instructional materials and de- 
vices. 

The third contribution the automo- 
tive engineer can make is helping to 
get training cars. Men in both sales 
and technical work in the automotive 
field are in favorable positions to make 
the right contacts. 

The engineer has a civic as well as 
a personal stake in the lives of chil- 
dren — his own sons and daughters and 
those of relatives and friends. It’s his 
moral obligation to stimulate, promote, 
and actively participate in the teach- 
ing of driving safety. (Paper “What 
Can the Automotive Engineer Do to 
Promote Safety in the Schools?” was 
presented at a meeting of the SAE 
Virginia Group, Richmond, on Jan. 
20, 1947.) 


Plane Design Progress 
Extends Ground Care 


Digest of paper 


By H. E. HOBEN 
American Airlines, |nc 
ECENT structural advances in trans- 
port aircraft convey to operators 
the mixed blessing of increased pay- 
load and improved performance along 
with new maintenance problems, ad- 
vises Hoben. He shows that: 
Features such as flush-riveting and 
dimpling, 75ST aluminum alloy, low- 
drag wings, and pressurized cabins 
foster increased revenue and at the 
same time call for revamping of main- 
tenance techniques. 
Widespread use is made of dimpled 
and flush-riveted joints in modern 
transports such as the DC-4 and Con- 
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stellation since they obviously reduc, 
drag. But few airplane mechanics ay, 
familiar with flush-riveting Procedures, 
While these airplanes are too new ty 
have undergone major structural rp. 
pairs, considerable training and tog). 
ing must be undertaken this year ip 
prepare for the job ahead. 

More costly maintenance for the fy. 
ture is a certainty. 

Another structural improvement ip. 
corporated in 1947 transports is the 
new aluminum alloy, 75ST Alclad. Rx. 
tensive use is made of this materia] 
in highly stressed parts since its tensile 
yield point is about 40% higher than 
that for 24ST. Designers estimate an 
800-lb saving by using this materia] ip 
a typical large commercial airplane. 

Difficult working and forming of 
75ST offset, to some extent, its high 
strength. Dimpling and joggling can 
be done only at high temperatures 
Dimpling tools require special built-in 
electrical heating elements. 

Only thinner gages can take shear- 
ing and punching; and then, only if 
sheared edges are carefully burred and 
polished. Thicker gages must be sawed 
or worked with cutting operations. In- 
creased bend radii, annealing before 
bending, and identification difficulties 
are other problems that will plague 
the maintenance crew. 

Laminar flow or low-drag wings 
built for some of the new high-speed 
transports require maintenance of a 
smooth, polished wing and an accurate 
wing contour. Scratches and dents, 
usually experienced in maintenance 
and servicing, will have to be avoided. 
While thicker skin plating for wing 
center sections affords some protec- 
tion, the plane’s performance will de- 
teriorate with time unless _ special 
precautions are taken to preserve the 
low-drag sections. 

Pressurized airplanes are flying high- 
er and faster than older equipment, 
thanks to greater pressure differentials 
than ever before possible. But pressure 
leakage is more severe. Already acci- 
dental depressurization has been ex- 
perienced in flight—a real passenger 
hazard. Maintenance crews must thor- 
oughly inspect windshields, hatches, 
windows, and doors. 

Two design innovations that permit 
greater payloads without further bur- 
dening ground operations are higher 


Table 1 —- Comparison Demonstrating 
Effectiveness of High Wing Loading 


DC-3 Cv-240° 
Gross weight 25 ,000 tb 39, 000 ib 
Passenger capacity 20 40 
Wing area 987 sq ft 817 sq ft 
Wing span 94 ft 7in 91 ft 8 in 


"* GV-240 design speed is 70 mph faster than 0c-3. 
on its wing supports 14,000 Ib more than DC-3 wing. 
it weighs only 500 !b more. 
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wing loadings and simplified landing 
een fact, high wing loading (70 psf 
for 4-engine airplanes and 45 psf for 
9-engine transports) not only means 
less wing to build, it reduces. the 
amount of wing to maintain. Table 1 
illustrates the effectiveness of high 
wing loading in the new twin-engine 
cv-240 compared with the DC-3. . 

Tricycle landing gear with dual 
wheels are structurally more efficient 
than the tail wheel type. For compari- 
son of the two, let’s turn to the tail- 
wheel DC-3 type-which supports 
25,000 Ib-and the CV-240 tricycle 
type-which supports 39,000 Ib. Al- 
though the CV-240 gear includes a 
steerable nose wheel and dual wheels 
all around and is more rugged and 
dependable, it weighs only 1581 Ib —16 
lb lighter than the DC-3 gear. (Paper 
“Trends in Aircraft Structures,” pre- 
sented at SAE Annual Meeting, De- 
troit, on Jan. 10, 1947.) 


Standards Broaden 
Small Plane Market 


t of papers 


By J. B. HIDAY 
Delco-Remy Division, GMC 


TANDARDIZATION of personal 

plane electrical equipment will 
evolve car-type luxuries at low cost, 
says Hiday. He shows that: 

Already aircraft equipment has been 
developed by modifying high produc- 
tion automobile units. Standardizing 
pole shoes, brush rigging, commutators, 
field coiis, laminations, and armature 
windings permits tooling for large 
quantity production. 

This type of planning must be ex- 
tended to other parts of the personal 
plane. 

For example, manufacturers must 
provide the personal plane market with 


But weight restrictions on the bat- 
tery and cranking motor combination 
have penalized starting performance. 
The best performing airplane in the 
world is useless if it cannot be started. 

Increasing battery size and starting 
motor ratio can improve starting per- 
formance. However, high starting mo- 
tor ratios are hard to get at a low 
price. Just what ratio and battery 
combination should be selected depends 
on several factors, of which minimum 
temperature for cold weather starting 
is important. 

Another area where standardization 
makes for wise economics is mount- 
ings pads for generators and starters. 


New Ejectors Boost 
Thrust, Aid Cooling 


Digest of paper 


By WILLIAM A. CLEGERN 
Consolidated Vultee Aircraft Cor, 


This paper will be published in full in SAE 
Quarterly Transactions) 
ECENTLY developed ejectors are 
reported to make good use of en- 
gine exhaust energy to increase thrust 
without the addition of fuel and to 
pump cooling air. After discussing the 
development leading up to use of ejec- 
tors in a production model, the author 
says about the Convair 240: 

Ejectors will provide an estimated 
200-lb thrust per engine at 115 mph in 
a full-power climb. Their thrust in- 
creases with increasing altitude; at 
high power climb, the rate of increase 
is about 5 Ib per 100 ft. Though air- 
flow falls off with increasing altitude, 
velocity at the ejector exit, due to tem- 
perature and density changes, increases 
at a rate great enough to produce the 


An SAE technica! committee already is 
developing such standards, although 
standard mountings will not be in use 
for some time. 

Bringing personal plane prices down 
to within reach of many demands in- 
stitution of every possible cost-reduc- 
ing measure. Increasing production of 
standardized units is a step in the 
right direction. (Paper “Electrical 
Equipment for Personal Planes,” pre- 
sented at SAE Mid-Continent Section, 
Ponca City, Okla., Dec. 6, 1946; paper 
“Adaptation of Automotive Electrical 
Equipment for Personal Aircraft,” pre- 
sented at SAE National Personal Air- 
craft Meeting, Wichita, May 2, 1947.) 


thrust gain. Ejector thrust decreases 
with increasing speed. 

Cooling tests run on the _ stand 
show that the engine can be cooled 
well below the limits on a 100-F day at 
any power. Even spark-plug elbows 
are under the limit. 

On each engine of the Convair 240, 
exhaust gas from the 18 cylinders is 
discharged through stacks into two 
ejectors. Each one of the _ three 
branches of a stack collects exhaust 
from one cylinder. Three stacks are 
aimed into each ejector as shown in 
Fig. 1. The ejector exits are rec- 
tangular. 

The design seems to be superior to 
the collector-ring setup used previous- 
ly on other planes. 

Assuming that use of the ejector 
eliminates the heat exchanger or com- 
bustion heater at a saving of 40 Ib, 
the latest ejector installation adds 
only a total of 128 Ib per engine. (Pa- 
per, “Recent Developments in Thrust 
Augmentation as Applied to Radial 
Engine Installations,” presented at 
SAE Annual Meeting, Jan. 10, 1947.) 


Fig. 1— Branched exhaust stack installation on test stand 


radios, retractable landing gears, flaps, | | ‘ 


landing lights, and windshield wipers. ¥ 


These increased electrical loads will 
necessitate larger generators and bat- 
teries. 

Standardizing on larger batteries ap- 
pears to be advisable for several rea- 
sons. For one, battery ignition on air- 
craft is on the way. While CAA regu- 
lations present generator capacity 
Problems using battery ignition, the 
overall system will be lighter, cheaper, 
and more reliable than the present in- 
stallation. 

_ Bigger batteries also come into play 
in dealing with starting. 

The cranking motor is one of the 
most important electrical units on the 
airplane. Propping the airplane is un- 
Pleasant, dangerous, and practically 
impossible with some new planes. The 


cranking motor makes starting a one- 
man job. 
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Special Tire Types 


cont. from p. 66 


valve stem broken by rocks; cut by 
dozer blade; bead failure —- damaged 
rim; cut by falling rock in loading. 

Impact failures rate high. They can 
be traced to overload, high speed, ob- 
stacles in the road, or overinflation. 
Some impact failures start from cuts. 

Translated into down time, these 
tire failures total up to a surprising 
dollars-and-cents loss. 

For example, if we had a 12-yd unit 
moving material at 30¢ per yd, making 
four trips per hr, it is earning $14.40 
per hr. Keeping the machine out of 
service 3 hr because of tire trouble 
incurs a $45.50 production loss. You 
can create your own hypothetical case 
for any given job and determine the 
losses. 

Obviously preventive maintenance 
can lengthen tire life. Here’s a five- 
point maintenance program that should 
more than pay for itself: 

1. If considerable variation is found 
in pressures between regular check 
periods, find the cause. It may be a 
puncture, bad valve, or chafed tube. 
Detecting the cause early can prevent 
serious delay later; 

2. Regularly look for and remove 
small stones imbedded in the treads. 
These work into the tire body and 
start trouble. 

3. Rocks between duals can be dis- 
astrous. They are easily seen and eas- 
ily removed. 

4. Watch inflation of inner duals. 
They are hard to get at. But valve ex- 
tensions, while sometimes used, result 
in slow leaks and inner tube trouble. 

5. When spin cuts become excessive, 
find the cause and correct it. (Paper 
“Types and Constructions of Tires for 
Heavy Hauling Equipment,” presented 
at SAE Peoria Section, on Oct. 28, 
1946.) 


Valve Vulnerability 


cont. from p. 65 


this deposit breaks away, leakage can 
become excessive. Constant rotation 
exposes no portion of the valve face to 
the leakage area long enough to allow 
a temperature build-up in the corrosive 
range. 

Sodium cooling permits a’ better 
choice of steels since, by operating 
cooler, it reduces appreciably the high 
hot strength required of the material. 
In critical applications the cooled valve 
resists the cylinder seat’s tendency to 
distort, extending good seating life. 


Corrosion and breakdown of valve 
head material into iron oxide beyond 
certain temperatures can influence de- 
tonation. Cooling the temperature be- 
low the value at which corrosion is 
accelerated yields better engine per- 
formance with a given fuel. 

Special materials for valves and 
seats resist both high temperature de- 
formation and wear. 

Data accumulated evidence the 
marked increase in valve life realized 
with these modifications in many types 
of operations. (Paper ‘Considerations 
in Valve Gear Design,” presented at 
SAE Annual Meeting, Detroit, on 
Jan. 7, 1947.) 


Reveals New Pickups 
for Detonation Tests 


Digest of 


paper 
By J. S. BOGEN and W. J. FAUST 
Universal Oi! Products Co 
be published in full in SAE 
Quarterly Transactions) 
A NUMBER of aircraft detonation in- 
dicators for both laboratory and 
flight operation work are described 
and their applications discussed in a 
summary of wartime development. 
After detailing the construction fea- 
tures of each indicator, the authors 
go on to say: 

One indicator is based on the ioniza- 
tion characteristics of a burning 
charge of fuel. The others all respond 
to cylinder-head vibrations. 

Unwanted pickup signals from valves 
and extraneous combustion vibrations 
are eliminated in several instruments 
by a mechanical commutator. Others 
drown the weaker signals by means 
of electronic switches, triggered ampli- 
fiers, threshold amplifiers, or manual 
decrease of the sensitivity. 

Methods of indication include both 
the oscilloscope for experimental 
laboratory and flight testing, and 
steady-reading meters or instantane- 
ous peak-reading meters for either 
laboratory or flight testing. For routine 
flight operation, detonation is indi- 
cated by a flashing neon light. 

Flight tests with detonation-indicat- 
ing equipment enabled one airline to 
reduce piston failures from 6.8 to 1.5 
per 10,000 hr by readjusting carburetor 
settings to avoid detonation at take- 
off. 

Safe values for minimum specific 
fuel consumption have been set by 
exploring the effect of various fuel 
rates on detonation. As much as 34% 
of the fuel used under typical airline 
procedure for level cruise conditions 
may be saved by maintaining fuel flow 
just high enough to safely avoid de- 
tonation. Even the average fuel sav- 
ing of 20% accomplished with the in- 


This paper will 
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stallation of a 120-lb indicator cap 
result in a significant saving in net 
weight. (Paper “Aircraft Detonation 
Indicators,” presented at SAE Annual 
Meeting, Detroit, Jan. 9, 1947.) 


Speed, Density Used 
To Meter Fuel Flow 


r paper 


By JAY A. BOLT 
Bendix Products Division 


This paper will be published in full in SAE 
Quarterly Transactions) 
FUEL injection device for aircraft 
engines which meters fuel in re- 
sponse to engine rpm, intake manifold 
temperature, intake manifold pressure, 
and exhaust back pressure is discussed 
by Jay A. Bolt. With this speed-density 
device, the whole engine is an air 
meter, and the available forces are 
not limited to the suction of an air 
venturi. Describing one Bendix unit, 
the author explains: 

Three components govern the flow 
of fuel. Thrust generated by rotating 
governor weights of one component 
controls a poppet valve in such a way 
that flow is approximately proportional 
to engine speed. 

Two bellows in a closed housing reg- 
ulate fuel flow in accordance with 
manifold and exhaust back pressure 
requirements. The housing is vented to 
manifold pressure. The larger bellows 
is evacuated, but the interior of the 
smaller is vented to atmospheric or 
exhaust back pressure. The assembly 
moves a contoured needle which con- 
trols the metering-jet area. 

By means of another’ contoured 
needle, a third assembly meters fuel 
in relation to engine intake-manifold 
temperature. The change in fuel flow 
per unit of temperature change is ad- 
justed to correspond to the change in 
airflow at one manifold pressure. The 
arrangement does not provide an ex- 
actly constant fuel-air ratio at other 
manifold pressures. 

An idle spring adjusts the metering 
head to give the proper idling mixture. 

These controls are used with 4 
throttle-actuated accelerating pump, 
an air throttle valve for controlling 
engine power, and either a constant- 
pressure fuel discharge nozzle for 
spraying the fuel into the air stream 
or means for discharging the fuel 
through holes in the supercharger im- 
peller. W 

Among the advantages of the system 
are elimination of metering variations B 
caused by air-scoop effect, higher me- m 
tering forces, a metering unit and air 
throttle lighter than the carburetor and L 
separate fuel pump, and greater fiexi- R 
bility in installation. (Paper, “Fuel 
Metering by Engine Speed and Mani- J 
fold Density,” presented at SAE An- 
nual Meeting, Jan. 6, 1947.) V 
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PROGRESS | 


A new division of 


Explore Wider Use the SAE Iron and 


Steel Technical Com- 
Of Cold Drawn Steel mittee has been set 

up to canvass fully 
the present uses of cold drawn steel and to explore 
the broader applications of this type of steel. Both 
producers and users of cold drawn steel feel that 
the possibilities of these steels have been neglected, 
and it is the hope of the Division members that a 
standard specification of cold drawn steels based 
on physical properties can he developed. 

Chairman of Division XVII, Cold Drawn Steels, 
is Howard M. Smith, Wyckoff Steel Co. Other 
members of the Division include A. L. Boegehold, 
General Motors Corp.; George R. Caskey, Bliss & 
Laughlin Steel Co.; E. L. Hollady, Office, Chief of 
Ordnance; R. B. Hooper, Chrysler Corp.; H. B. 
Knowlton, International Harvester Co.; M. N. 
Landis, LaSalle Steel Co.; W. D. Reed, Jones & 
Laughlin Steel Corp.; R. B. Schenck, Buick Motor 
Division, GMC., and F. C. Young, Ford Motor Co 

The subject was first considered seriously 
toward the close of the war when early in 1945 
Col. J. H. Frye, metallurgical chief of the Army 
Ordnance Department, proposed a study of the 
subject under SAE sponsorship. 

Members of the new Division feel that the wide 
range of physical properties of steel that can be 
developed by cold working and the advantages 
that at times exist in processing cold worked prod- 
ucts afford a marked reduction in man-hours and 
production costs. Cold drawn steel will machine 
at from two to six times the speed of heat treated 
steel, it is held, and less steel need be taken off 
cold drawn in the machining process. 

In considering possible new applications of cold 
drawn steel, questions raised with respect to its 
use include how far it is possible to go without 
destroying the impact strength, the relieving of 
trapped stresses, and the relative shear in com- 
parison with hot rolled steel. 

After these properties have been determined, it 








will be necessary for the using manu- 
facturers to decide what these steels 
can be used for in the automotive in- 
dustry. That phase of the problem is 
the end objective of the project. The 
greatest possibility for cold drawn 
steels in the automotive industry seems 
to lie in the range of yield strengths 
between 70,000 and 110,000 psi. 


Finding Applications 


A survey of the field of possibilities 
made by the Division and based on suc- 
cessful usages now being made by 
members of the Division show the fol- 
lowing highly probable applications: 

Bolts, threaded spring U-bolts 
(90,000 psi.) and cylinder head studs, 
rolled and threaded at both ends, dur- 
ing which the psi. goes from 100,000 
to 130,000 (tension and yield strength 
are required of these parts); starter 
motor shafts, splined and with key 
ways; small pinions, oil pump and 
crankshaft gears, requiring torsional 
resistance; propeller drive shafts, 
transmission and clutch shafts which 
require torsional and bending resist- 
ance; shackle pins requiring wear 
resistance, and tubes for tractor and 


implement axles, frames and seat sup- 
ports. 

Had the properties to be expected 
from cold worked materials been bet- 
ter known and recognized properly in 
specifications, undoubtedly industry as 
well as Army Ordnance could use them 
to greater advantage and much more 
extensively and with material savings 
in cost. 

A better understanding of the en- 
gineering characteristics of this basic 
material would not only be an advance 
to science and industry but in all prob- 
ability would contribute materially to 
industrial preparedness for national 
security. 

As a starter, the Division has agreed 
to run tests using as a basic test 
specimen a currently used automobile 
propeller shaft splined at both ends. 
Tests will be conducted with specimens 
made from cold drawn steel (125,000 
psi); cold drawn stress-relieved steel 
of the same psi, and heat-treated steel. 
A steel like SAE 1141 is suggested for 
the cold drawn, while either SAE 5140 
or 8640, oil quenched, is suggested for 
the heat-treated steel. 

It is expected that test work will 
get under way shortly. 


' a 


SAE Project Unlocks 
Passenger Car Bumpers 


LIMINATION of locking passenger 

car bumpers in parking or in sudden 
stops in congested traffic is aimed for 
by the SAE Bumper Heights Commit- 
tee’s recommendation that bumper 
heights above the ground be standard- 
ized at 18 in. 

This project stemmed from requests 
from the Automobile Manufacturers 
Association and the American Associa- 
tion of Motor Vehicle Administrators. 
The bumper heights recommendations 
will not immediately better conditions, 
reports AMA, since they will have to 
be adopted by car manufacturers con- 
current with other design changes on 
future models. 

Extensive studies conducted by the 
Committee form the basis for these 
recommendations. Included was a uni- 
form dive test under controlled condi- 
tions to determine the maximum 
amount of drop taken by front bump- 
ers. It also served to determine the 
maximum amount of lift taken by rear 
bumpers with all cars carrying their 
full rated load and with cars brought 
to a full brake stop. 

Four stops were made with each 
vehicle at three different rates of speed, 
namely: 5 mph, 10 mph, and 15 mph. 
Thus the range of heights above the 
ground in which bumpers would not 


overlap or lock was determined. 

The maximum amount of brake dive 
on 44 models tested was 6.44 in. and 
the minimum was 2.25 in. for front 
bumpers. Maximum brake lift was 
7.87 in. and the minimum was 3.94 in. 
for rear bumpers. 

Under normal full rated load condi- 
tions, the height of the top of front 
main bumper bars varied from 17.41 to 
21.25 in., while the bottom of the bar 
varied from 11.91 to 15.97 in. Rear- 
bumper main-bar heights varied from 
11.34 to 15.22 in. for the lower edge. 








The space between the top ang the 
bottom of vertical bumper 
ried from 9.69 to 16.97 in. for the ¢ 
and from 9.37 to 12.97 in. for the rear 

With these variations in bumpe 
heights and dimensions, the dive tests 
showed that the average height of the 
top of the front bumper guards an, 
the lower edge of the rear bumper » 
full stop between 5 and 10 mph wa 
18.25 in. This is the recommendatio, 
of the Committee. 

It believes that if the recommen. 
tion is adhered to in future design, th, 
locking of bumpers will be practically 
a thing of the past, as far as passenger 
cars, station wagons, and one-half top 
trucks are concerned. 


Va- 


No High-Speed Protection 


The Committee also points out in its 
report that, contrary to popular belief 
it is not possible to fit bumpers to auto. 
mobiles that will protect against coll. 
sions at speeds greater than 5 mph 
The function of bumpers is to protect 
vehicles in low speed conditions, o 
when crowded together in parking, 
This means that all passenger car 
bumpers should be at substantially the 
same height above ground. 

Along with the investigation mae 
by the Committee on heights of bump- 
ers, a study also was made (and data 
are on file) relating to bumper strength 
together with methods of checking 
bumper strength employed by various 
manufacturers. 

In view of the variety of design 
factors, differences in weight and size 
of car, it was agreed that it would not 
be practical to attempt setting ups 
code calling for the same properties 
in all bumpers. 

Any uniformity of bumper heights 
for trucks and buses seems to be out 
of the question, reports the Committee 
Most trucks are equipped with front 
bumpers and, when design and op 
erating conditions permit, with rear 
bumpers. 


Truck Bumpers Heavier 


Truck bumpers are intended to pro- 
tect the vehicle. Since they are much 
heavier, they are more rigid than pas- 
senger car bumpers. Because of the 
increased impact to be absorbed where 
a truck is involved, passenger car 
bumpers provide less protection from 
damage in collision with a truck. 

Bumper heights vary widely ™ 
trucks and are determined by the 
frame height of the truck. Frame 
height depends on the size and weight 
of the vehicle and the tire size. As the 
gross weight goes up, bigger tires and 
wheels are required. The bigger the 
truck, the higher the frame and hence 
the higher the bumper. 

Data accumulated by the Committee 
shows that for all trucks larger than 
the so-called % to %-ton size, there 

turn to p. 88 
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SAE Advances Tire Size Listing 
or Future Farm Tractor Design 


RECOMMENDED practice list of 
A tire sizes prepared as a guide to 
ngineers in future designs of agricul- 
ural tractors has been submitted to 
Bc Tire and Rim Association by the 
sag Tractor Technical Committee. It 

hoped that the simplified list will be 
valuable in helping to keep the number 
of rear tire sizes at a minimum. 

L. A. Gilmer, chief engineer of The 
liver Corp., directed the preparation 
of this recommended practice. He 
oints out in the report accompanying 
he tire lists that, in the early days of 
he application of pneumatic tires to 
farm tractors, the combination of sec- 
jon and rim diameters was usually 
selected so that the tire loaded radius 
‘ould match the radius of an existing 
steel wheel. 
The advent of wide-base tires and 
e development of new tractor models 
resulted in a great expansion of tire 
and rim size combinations. Tractor 
and rubber engineers saw in this con- 
stantly increasing number of sizes both 
echnical and economic disadvantages 
to the manufacturer and owner of the 
tractor. 
“In those early tractor rubber tire 
days rim diameters varied by 4-in. in- 
crements from 24 to 40 in,” said 
imer in his report, “and the more 
popular sizes are shown in Table 1. 





























Table 1 - Conventional Tractor Rear Tire 
Sizes ~ Prior to the Wide-Base Program 


Rim Diameter 
32 


Section 
Diameter 24 
7.50 


28 
x oe 


xxs 


8.25 
9,00 
10.00 
11.25 


x 
12.75 x 
13.50 x 


uM Me: 
BUs 55 
° 





This does not include all sizes in 
production at the time the industry 
adopted the wide-base tire program, 
but does serve to illustrate the pattern 
the size ranges followed. 


Swing to New Rim Sizes 


Because the wide base tires had 
much lower section heights than the 
conventional tires, it was necessary in 
many cases to use rims of 2 in. greater 
“ameter or tires of greater nominal 
‘ross sections or both, to match the 
‘oaded radii of the conventional tires 
or steel wheels previously used. This 
pied in the introduction of new rim 
“ameters between those used for the 
conventional tires. 

“AS new tractor models were devel- 
oped, some manufacturers used these 
hew rim diameters, while others con- 
tinued to use the old. There was also 
the requirement to retain the old to 


MAY las9 


provide conventional tire replacements 
even though the tire designation had 
been changed to wide-base practice. 
“This resulted in the situation illus- 
trated in Table 2. All of the sizes 
shown were not in production in large 


quantities, but had been produced in 
varying quantities for original equip- 


ment, 


purposes. 


replacement, 
(Note: 


or experimental 
Table 2 compiled 


from RMA list of tire shipments for 


1945.) 


The items marked by an as- 


terisk are the sizes approved by the 
former SAE Tractor War Emergency 
Committee for use by the industry dur- 
ing the war. 

“The TWEC list was based on the 
elimination of oversizing and the use 


Table 2 - Wide-Base Tractor Tire Sizes — Prior to Any Simplification Program 


Section 
Diameter 24 26 28 30 32 
6 2 ply 
7 2 ply 
2 4 ply 
8 2 ply 
4 ply 4 ply 
* 4 ply . 
9 6 ply 
. 4 ply . 
10 6 ply 6 ply 6 ply 
8 ply 
a 6 ply 6 ply 6 ply 
12 4 ply 4 ply 
an ” 6 ply 
4 ply 4 ply 
13 6 ply ° 6 ply ° 
ata sicke 4 ply 
14 6 ply - 6 ply ° 6 ply 
8 piy : 8 ply 
— ; 4 ply 
15 6 ply 6 ply 6 ply 6 ply 
8 ply ; 8 ply ° ‘ 
’ 10 ply 
18 10 ply 


* Sizes approved by former SAE Tractor War Emergency Committee for use by industry during the war. 


Rim Diameter 


34 


4 ply 


6 ply 


36 


4 ply 
4 ply 
6 ply 
4 ply 


4 ply 
6 ply 


4 ply 
6 ply 


4 ply 
6 ply 
10 ply 


38 


4 ply 
6 ply 


4 ply 
6 ply 


6 ply 


4 ply 


6 ply 


40 42 44 J 
4 ply H 
4 ply 4 ply 
4 ply 
4 ply 
6 ply 
6 ply 
> 
6 ply - 
6 ply 6 ply 
6 ply ; 
8 ply 








Table 3 — Wide-Base Tractor Rear Tires - Recommended Practice for 


Future 
Section 
Diameter 24 26 28 
2 ply 
2 ply 
7 4 ply 
4 ply 
8 6 ply 
4 ply 
9 8 ply 
10 4 ply 4 ply 
4ply " eS 
11 8 ply 4 ply 4 ply 
10 ply Mes. nies 
4 ply 
12 6 ply 
6 ply-LP 
13 6 ply 
6 ply-LP 
6 ply 
14 6 ply-LP 
15 
18 10 ply 


Note: A| tires listed are to have standard farm treade except where LP (low profile), Cane or Rice treads are indicated. 


Designs 
Rim Diameter 
30 34 
4 ply 
4 ply 
4 ply 4 ply 
4 ply 4 ply 
4 ply 
6 ply 
6 ply 
6 ply 6 ply 
6 ply 6 ply 
6 ply-Rice 6 ply-Rice 
8 ply 8 ply 


4 ply 
4 ply 6 ply 
4 ply 
6 ply 
4 ply 
6 ply 
6 ply-Cane 
4 ply 


6 ply 
6 ply-Cane 


6 ply 


6 ply 





ws 
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ot only one size per tractor model. it 
was a wartime emergency list and did 
not provide a satisfactory range of 
sizes for the general use of the indus- 
try in normal times. 


Feared Too Many Sizes 


“After the war, it became apparent 
that the number of sizes would in- 
crease rapidly and, unless an orderly 
pattern was established, every section 
diameter produced in each of the rim 
diameters shown might eventually be 
used. 

“Because of the apparent need for 
oversizing in certain territories, it ap- 
peared that the greatest flexibility 
could be obtained by providing for a 


full range of section diameters, but a 
considerable reduction in total number 
of sizes could be accomplished by elim- 
inating certain rim diameters entirely, 
based on the fundamental requirements 
of the various basic types of tractors. 

“Table 3 shows the sizes recom- 
mended by the Tractor Technical Com- 
mittee for future design along with all 
the required ply ratings and special 
tread designs. While admittedly some- 
what of a compromise, its advantages 
are obvious when compared to the list 
shown in Table 2.” 

In addition to Gilmer, who headed 
this tire simplification activity, mem- 
bers of the SAE Tractor Technical 
Committee include: C. A. Hubert, 
chairman, International Harvester Co.; 





vember, 1946, Journal); 


Journal); 


June, 1946, Journal). 


eral new features. 


number of text pages. 


the 1946 Handbook. 





‘47 Handbook off the Press 


The 1947 SAE Handbook is off the press and is being readied 
for mailing to the membership. Made easier to use, this 
automotive engineering “bible” will include the prints of 
many new technical committee projects finished this past 
year plus a host of other standards, specifications, and 
recommended practices brought up-to-date. 

Among additions to this 37th annual edition of the SAE 
Handbook will be results of projects previously described in 
this section of the SAE Journal, just a few of which are: 


@ Nomenclature and definitions of three crank- 
case oil types (p. 80, March, 1947, Journal); 

e@ Hydraulic brake fluid specifications 
February, 1947, Journal); 

@ Involute serrated shaft standard (p. 85, No- 


® Standard pipe, filler, and lubrication fittings 
(p. 86, November, 1946, Journal) ; 

@ General information on welding electrodes and 
copper and silver brazing 


@ Automotive steel castings specifications (p. 44, 


Physically the 1947 SAE Handbook will incorporate sev- 
It will be one-third thinner and % Ib 
lighter than the 1946 edition, despite a 10% increase in the 


The less cumbersome volume was made possible by ad- 
vance provision of paper (21 tons of paper went into the 
publication of the 1947 edition) during the temporary easing 
of the paper situation last fall. 
printed on 45-lb paper instead of the 65-lb stock used for 


Another new feature is the continuous page numbering 
system for simplified use. Intended as a printing economy, 
the old skip-number system created some confusion and is 
being replaced by the straight numbering sequence. 

Every SAE member receives one copy of the SAE Hand- 
book free. The price to non-members is $10. Members may 
buy additional copies for $5. 


(p. 91, 


(p. 30, July, 1946, 


The new Handbook is 
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The new list of tractor tire sizes recommenda 
to the Tire and Rim Association is one of 
most important projects completed by the Sag 
Tractor Technical Committee under ¢ A 
HUBER, International Harvester Co. who Ww 
elected chairman several months ago wy 
former chairman Elmer McCormick recip 
to serve on the SAE Technical Board 


B. F. Campbell, Harry Ferguson, In: 
J. M. Davies, Caterpillar Tractor q, 
L. A. Gilmer, Oliver Corp.; A ¥ 
Lavers, consulting engineer; Elm 
McCormick, John Deere Tractor (; 
L. S. Pfost, Massey-Harris Co.; 0, 2 
Schoenrock, J. I. Case Co.; W. PF 
Strehlow, Allis-Chalmers Mfg. (; 
B. G. Van Zee, Minneapolis-Molix 
Power Implement Co., and R. C. Wi: 
liams, Caterpillar Tractor Co. 

Rubber company consultants to th 
Committee on the tractor tire size pro 
gram were: Robert Borland, Dominio 
Rubber Co., Ltd.; J. W. Boyd, Dunlop 
Tire & Rubber Co.; H. W. Deizell, B.F 
Goodrich Co.; G. R. Donaldson, B. F. 
Goodrich Co. Ltd.; A. E. Grainger 
Goodyear Tire & Rubber Co. Lid; 
D. R. Hornell, Massey-Harris Co., Lid; 
H. T. Humby, Firestone Tire & Rubber 
Co., Ltd.; E. B. Munson, Montgomery 
Ward & Co.; J. W. Shields, U. §. Rub 
ber Co.; R. W. Sohl, Goodyear Tire é 
Rubber Co.; J. J. Wolfe, Rubber Mant 
facturers Association, and C. L. Zink 
Firestone Tire & Rubber Co. 


Revamp Preservatives 
For Aircraft Parts 


P-TO-DATE specifications for & 
U craft parts corrosion-prevenut 
compounds occupy top ranking in the 
program adopted by SAE Subcommtt 
tee S-6B at its first meeting. 

Set up under Committee 5-6, Pack 
aging of Aeronautical Parts and 
Equipment, to shape preservative ant 
humidity cabinet specifications to po 
war needs (see p. 29 of August, 1946, 
SAE Journal), Subcommittee s 
agreed to tackle first the streamlining 
of corrosion-preventive compounds. 

First of two existing SAE specific 
tions to be revised is AMS 3070B, Ot 
Corrosion-Preventive (Carburel 
Slushing). According to Chairman 5 
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B. E. Scott, Chairman 
SAE Subcommittee S-6B 


- scott, Wright Aeronautical Corp., 
is specification lists many require- 
nents that can be eliminated. As it 
pw stands, the specification is too 
pstrictive. 
The second specification up for revi- 
on is AMS 3072, Compound, Corro- 
on-Preventive (Aircraft Engine). 
sult found with this AMS is the ref- 
ence to aircraft engine lubricant oil, 
rithout specifying a particular oil. 
e Subcommittee agreed to recom- 
end to the appropriate SAE Aero- 
autical Material Specification group 
he development of specifications for 
wo grades of oil—one for reciprocat- 
ng engines and one for jet engines. 


Review of Government compound 
pecifications reveal they do not wholly 
net the industry’s commercial re- 
irements. For example, AN-C-124 is 
ot soft enough. While protective qual- 
es of AN-C-52 are desirable, it does 
pt have a soft enough residual pro- 
ective film that can be readily re- 
hoved. Its jet black coloring also is 
desirable. Need also exists for a 
ompound like AN-VV-C-576, but with 
etter preservative and _ protective 
roperties and improved fingerprint- 
moving or inhibiting features. 
Remedial action taken by the group 
onsists of preparation of a specifica- 
ton for both a soft film, corrosion-pre- 
entive compound of the hot application 
ype (similar to AN-C-124), and 
me of the cold application type 
equivalent to AN-C-52B). 

Another item under discussion cov- 


e's preservatives for handling of per- 


nal aircraft engines in plants and 
rarehouses. 

While humidity cabinets are within 
is group’s standardization area, the 
membership agreed to postpone action 
bh this phase of preservation packag- 
mg. The Coordinating Research Coun- 
] 'S now investigating features and 
Pplications of a recently issued AN 
ee covering humidity cabi- 
Serving with Chairman Scott on 
ubcommittee S-6B are W. A. Gur- 
hach, Curtiss-Wright Corp., Propeller 


vision, and D. R. Scott, Allison Divi- 
lon, GMC. 








Reprint Sections of 47 Handbook 


Six easy-to-use pamphlets containing sections reprinted from 
the 1947 SAE Handbook are being published, as in the past, 
to satisfy the demand for more popular SAE standards, 
specifications, and recommended practices. 


@ SP-30--SAE Iron and Steel Standards and 
Specifications: Includes the standard compositions 
of alloy steels, automotive steel castings, malleable 
and gray irons as well as data on hardenability 
tests, hardness numbers, inclusions, magnet parti- 
cles, physical properties, and heat treatment. Price: 
members — $1.50; non-members — $3.00. 

@ SP-31-—SAE Non-Ferrous Standards and Spec- 
ifications: Covers specifications for casting and 
wrought aluminums and magnesiums; bearing and 
bushing alloys, copper base alloys, and zinc die 
castings. Also contains information on cintered 
powder metal bearings, electro-plating processes, 
and heat-, corrosion-, and electric-resistant alloys.* 
Price: members — $1.25; non-members — $2.50. 

@ SP-32—SAE Standards for Rubber compounds, 
Hoses, Brake Cups, and Brake Fluid: Gives classi- 
fications and physical requirements for rubber com- 
pounds as well as complete standard specifications 
for hydraulic brake cups and for brake, coolant 
system, fuel and oil, and windshield hoses. The new 
hydraulic brake fiuid specifications also are includ- 
ed: Price: members — $1.00; non-members — $2.00. 

e SP-33-—-SAE Standards for Storage Batteries 
for Motor Vehicles: Standard battery sizes, capaci- 
ties, and ratings are supplemented by information 
on testing procedure and descriptions of life tests. 
Prices: members — $.75; non-members - $1.50. 

e SP-34-SAE Standards for Lighting Equip- 
ment and Photometric Tests. This booklet contains 
laboratory test specifications for various types of 
automotive lighting equipment together with tables 
of lamp bulbs and sealed beam units with their rat- 
ings. Price: members—$.75; non-members — $1.50. 

e SP-35-SAE Standards for Splines and Serra- 
tions: Given in this booklet are detailed dimensions, 
basic formulas, and supplementary information on 
the standard involute and straight side spline and 
involute shaft serrations. Price: members — $1.00; 
non-members — $2.00. 








Aero Industry Adopts 
SAE Drafting Manual 


EPORTS from the aeronautic indus- 
try show that the SAE Aeronau- 
tical Drafting Manual has worked its 
way into the industry’s bloodstream. 
According to the chairman of the 
SAE group that developed the Manual, 
O. E. Kirchner, American Airlines, Inc., 
this manual is enjoying wide usage. 
A number of leading manufacturers 
have adopted the SAE Manual as com- 
pany drafting practice. It lends itself 
to company usage. The Dewey decimal 
page-numbering system permits the 
addition of material to any section 


715 


without disrupting the numbering se- 
quence. In addition, a special section 
of the Manual is designated for com- 
pany notes and bulletins. 

Several colleges have indicated a 
desire to use the Manual as a guide 
for classroom drafting. 

At present the Committee is scan- 
ning the drafting scene with the 
thought of improving the Manual and 
increasing its utility to industry. 
Among the items under discussion are 
a simplified method of showing an 
involute curve, additional spring data, 
and gage standards. 

At its last meeting in Richmond, 
Va., the Committee welcomed R. F. 
Boulton, Gienn L. Martin Co., as a 
new member. 





as 





ERNEST R. BREECH, Ford’s exec- 


Cc. W. DALZELL has been appointed chief engineer of 
the Franklin Transformer Mfg. Co. in Minneapolis. Previ- 
ously he had been manager of engineering at Heyer In- 
dustries, Inc., Belleville, N. J., and had served that 
company for 12 years before joining the staff of Franklin 
Transformer. He has also been connected with the Union 
Switch & Signal Co., Swissvale, Pa., and with Westing- 
house Electric Corp. at East Pittsburgh. 


SHERMAN M. FAIRCHILD, whose career in the field 
of aviation extends over a period of 28 years, has formed 
a new organization which will specialize in business 
analyses and forecasts with emphasis on technical de- 
velopment. The new organization will be known as 
Sherman Fairchild & Associates. He will continue his 
work in the Fairchild Camera & Instrument Corp. and 
in Fairchild Aerial Surveys, Inc. 


DEAN HAMMOND was recently appointed chief engi- 
neer at the Willow Run automobile plant of Kaiser-Frazer 
Corp. He is considered one of America’s top experts in 
private airplane design and pioneered in the introduction 
of tricycle landing gear for American airplanes. He had 
been engineering consultant in the use of light metal al- 
loys in automobiles at Willow Run. 


Before joining the Automatic Prod- 


utive vice-president - and a member of 
SAE’s Finance Committee-is subject 
of a “business biography” feature ar- 
ticle in April 1 issue of “Forbes.” 


ucts Co., Milwaukee, as a sales engi- 
neer, ROBERT W. SLOANE was afifil- 
iated with Bendix Aviation Corp. in 
Detroit. 





FOR BRILLIANT ACHIEVEMENT 





LESTER M. GOLDSMITH, chief engineer of the Atlantic Refining 

Co., receives the exceptional civilian service award from Lt.-Gen. 

R. A. Wheeler in Washington for his contributions to the laying 

of an oil pipeline, operation “Pluto,” under the English Channel 

prior to the Normandy invasion. This is the highest honor the 
War Department can confer upon a civilian 
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THOMAS F. MORRISSEY has 
cepted a position with the Bakey 
Co. of Los Angeles and wil] Serve ronau 
factory manager. Previously he } con 
been production manager fo, , ilo 
Aerco Corp. of Hollydale, Calit eon 


ROLAND 8S. ELY is now ing prk C 
salesman for The Texas Co. in ted 
cago. 


prp | 
DN G 


ginee 


: ‘ lict 
Preceding his appointment as sep) poe 


engineer with the Raytheon Mfc. 5 
Waltham, Mass., NOEL URQUHAR 
was technical assistant to the png 
dent at Heyer Industries, Inc., Bey 
ville, N. J. 


After resigning as production ey DON 
neer with the Western Electric ( intec 
Inc., Baltimore, Md., OMAR } yan 
SOMERS is an engineer with it 
Standard Gage Co., Inc. in Poughkeg th t 
sie, N. Y. petrol! 


After leaving the employ of t 
Aeroproducts Division of General Mi 
tors, Dayton, Ohio, where he w 
assistant project engineer, ERNES 
E. CLEVELAND, JR. has accepted 
position with the Gummed Produ 
Co. in Troy, Ohio. 


No longer associated with the a 
gineering division of Chrysler Corp. 
Detroit, O. CRAIG FAY has join 
the Pierce Governor Co. as sales alt 
service engineer for Sisson Automatt 
Choke. He will make his headquarte 
at their Detroit office. 


T. F. SCHRAG has been promoit 
to sales manager of the automottt 
division at the Clark Equipment & 
in Buchanan, Mich. 


EDGAR B. OGDEN has been 
moted to superintendent of shops § 
the Consolidated Freightways, ¥ 
Portland, Ore. A few of his duties ® 
include the repair and building of 
equipment and the supervision of # 
vice. 


Rece! 
the | 
ty, 2 
en Sé 
mpal 


Seven new members have accep 
appointment on the WNon-Schedilt 
Flying Advisory Committee, 1? 
WRIGHT, administrator of Civil A 
nautics, announced recently. 
members in this group are OL" 
PARKS, head of Parks Air 0% 
East St. Louis, Ill., and DICK DEM! 
of Connecticut, who is one of Al 
ica’s earliest private fliers. * 
WEICK, of the Engineering * 


SAE JOUR 


















rp., Riverdale, Md., and B. ALLI- 
DN GILLIES, San Diego consulting 
ronautical engineer, will continue on 
committee. 


re 
le } 
Following his resignation from the 
rican Locomotive Co. in New 
brk City, R. L. BURKE, JR. has ac- 
ted the position of assistant chief 
gineer at Martin & Schwartz, Inc., 
lisbury, Md. 




































Recently appointed branch manager 
the White Motor Co. in Long Island 
ty, N. Y.. KEITH E. BENSON had 
n sales representative for the same 
mpany in New York City. 


DONALD W. BAY has been ap- 
inted sales representative for the 
van Sales Engineering Co. in De- 
it. Prior to this he was connected 
th the Aluminum Alloys Corp. in 
mtroit 


ic Oy 


th t 


of t 


E. F. LOWE, left, now West Coast Dis- 
trict Manager of the Permafuse Corp., 
Brooklyn, N. Y., with EDWARD W. 
RENTZ, JR., who succeeded Lowe as 
manager of the SAE West Coast Branch 
Office. President of Permafuse, manu- 
facturers of equipment and bonding tape 
for fusing brake lining to brake shoes, is 
§.G. TILDEN, who, like Lowe, is a past- 
chairman of SAE’s Metropolitan Section 


es Wi 


of s 


» Members 


JAMES L. DOOLEY, who had been 
a research engineer with the Harvey 
jachine Co., Los Angeles, has ac- 
cepted a similar position with North 
American Aviation, Inc., also in Los 
Angeles. 


Having relinquished his position as 
manager with the Ramon Motors. 
Inc., White Plains, N. Y., FRANK H. 
WHALEY has been appointed fleet 
manager of Martin Motors, Inc., Nor- 
walk, Conn. 


Until recently vice-president in 
charge of sales at the Champlin Refin- 
ing Co., Enid, Okla., LEO A. SNYDER 
is now a petroleum consultant in Enid. 


R. TOM SAWYER, American Locomotive Co. engineer 
who is widely known as an author and speaker on prac- 
tical and theoretical design and application of all types 
of motive power, has been appointed manager of the 
company’s research Department. His offices will con- 
tinue to be in New York City. 


OTTO E. KIRCHNER, until recently director of re- 
search and development, American Airlines, Inc., LaGuardia 
Field, has been appointed director of engineering at Tulsa, 
Okla. Active on numerous technical committees of the 
Society, Kirchner is chairman of the SAE Aeronautic 
Drafting Manual Committee. 


J. F. BACHMAN recently became director of the Ford 
Motor Company’s Industrial & Marine Sales Department. 
He will direct the expansion of the company’s activities 
in the industrial and marine engine field. He joined the 
engineering division of Chrysler Corp. in 1931 and has 
been chief engineer of the Chrysler Marine & Industrial 
Engine Division since 1943. 


W. MULOCK BROWN, who had been affiliated with the 
British Air Commission in Washington, D. C. as a tech- 
nical data liaison officer, has become a designer in the 
Development Engineering Department of ACF-Brill Mo- 
tors Co. in Philadelphia. He has been co-editor of Wash- 
ington Section’s “Spark Plug.” 


WILLIAM J. HIGGINS, formerly supervisor of indus- 
trial engineering with Consolidated Vultee Aircraft Corp. 
in San Diego, Calif., and New Orleans, has established 
a firm of publishing consulting engineers under his name 
in New York City. He was recently a consultant engineer 
for St. Petersburg Times and Independent in Florida. 
































C. W. DALZELL has been appointed chief engineer of 
the Franklin Transformer Mfg. Co. in Minneapolis. Previ- 
ously he had been manager of engineering at Heyer In- 
dustries, Inc., Belleville, N. J., and had served that 
company for 12 years before joining the staff of Franklin 
Transformer. He has also been connected with the Union 
Switch & Signal Co., Swissvale, Pa., and with Westing- 
house Electric Corp. at East Pittsburgh. 


SHERMAN M. FAIRCHILD, whose career in the field 
of aviation extends over a period of 28 years, has formed 
a new organization which will specialize in business 
analyses and forecasts with emphasis on technical de- 
velopment. The new organization will be known as 
Sherman Fairchild & Associates. He will continue his 
work in the Fairchild Camera & Instrument Corp. and 
in Fairchild Aerial Surveys, Inc. 


DEAN HAMMOND was recently appointed chief engi- 
neer at the Willow Run automobile plant of Kaiser-Frazer 
Corp. He is considered one of America’s top experts in 
private airplane design and pioneered in the introduction 
of tricycle landing gear for American airplanes. He had 
been engineering consultant in the use of light metal al- 
loys in automobiles at Willow Run. 


ERNEST R. BREECH, Ford’s exec- 
utive vice-president —- and a member of 
SAE’s Finance Committee-—is subject 
of a “business biography” feature ar- 
ticle in April 1 issue of “Forbes.” 


Before joining the Automatic Prod- 
ucts Co., Milwaukee, as a sales engi- 
neer, ROBERT W. SLOANE was affil- 
iated with Bendix Aviation Corp. in 
Detroit. 





FOR BRILLIANT ACHIEVEMENT 





LESTER M. GOLDSMITH, chief engineer of the Atlantic Refining 

Co., receives the exceptional civilian service award from Lt.-Gen. 

R. A. Wheeler in Washington for his contributions to the laying 

of an oil pipeline, operation “Pluto,” under the English Channel 

prior to the Normandy invasion. This is the highest honor the 
War Department can confer upon a civilian 
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THOMAS F. MORRISSEY has u 
cepted a position with the Bakewe 
o. of Los Angeles and will Serve y 
factory manager. Previously he }y 
been production manager for 4 
Aerco Corp. of Hollydale, Calif. ; 


ROLAND S8. ELY is now industy 
salesman for The Texas Co. in ( 
cago. : 


Preceding his appointment as senig 
engineer with the Raytheon Mfg. (Cy 
Waltham, Mass., NOEL URQUHAR 
was technical assistant to the preg 
dent at Heyer Industries, Inc., Bel 
ville, N. J. 


After resigning as production eng, 
neer with the Western Electric (% 
Inc., Baltimore, Md., OMAR } 
SOMERS is an engineer with th 
Standard Gage Co., Inc. in Poughkeep 
sie, N. Y. 


After leaving the employ of th 
Aeroproducts Division of General Mo 
tors, Dayton, Ohio, where he was 
assistant project engineer, ERNEST 
E. CLEVELAND, JR. has accepted t 


position with the Gummed Products a 
Co. in Troy, Ohio. Brox 

No longer associated with the « REN 
gineering division of Chrysler Corp. it off 


Detroit, O. CRAIG FAY has joined fae 
the Pierce Governor Co. as sales and for 
service engineer for Sisson Automatc 7 
Choke. He will make his headquarter! cha 
at their Detroit office. 


T. F. SCHRAG has been promote 
to sales manager of the automotive 
division at the Clark Equipment © 
in Buchanan, Mich. 


EDGAR B. OGDEN has been pr 
moted to superintendent of shops # 
the Consolidated Freightways, Int. 
Portland, Ore. A few of his duties wil 
include the repair and building of @ 
equipment and the supervision of set 
vice. 


Seven new members have eccepttt 
appointment on the Non-Scheduled 
Flying Advisory Committee, T. > 
WRIGHT, administrator of Civil Aer’ 
nautics, announced recently. SAE 
members in this group are OLIVES 
PARKS, head of Parks Air Colleg 
East St. Louis, Ill, and DICK DEPEV 
of Connecticut, who is one of Amer 
ica’s earliest private fliers. 
WEICK, of the Engineering 





Researc! 


SAE JOURNA 











» Members 


orp., Riverdale, Md., and B. ALLI- 
\N GILLIES, San Diego consulting 
eronautical engineer, will continue on 
re committee 


Following his resignation from the 
merican Locomotive Co. in New 
ork City, R. L. BURKE, JR. has ac- 
epted the position of assistant chief 
vineer at Martin & Schwartz, Inc., 
alisbury, Md. 


Recently appointed branch manager 
f the White Motor Co. in Long Island 
ity, N. Y., KEITH E. BENSON had 
sen sales representative for the same 
mpany in New York City. 


DONALD W. BAY has been ap- 
od sales representative for the 
Sales Engineering Co. in De- 

roit. Prior to this he was connected 

ith the Aluminum Alloys Corp. in 


Detroit 


E. F. LOWE, left, now West Coast Dis- 
trict Manager of the Permafuse Corp., 
Brooklyn, N. Y., with EDWARD W. 
RENTZ, JR., who succeeded Lowe as 
manager of the SAE West Coast Branch 
Office. President of Permafuse, manu- 
facturers of equipment and bonding tape 
for fusing brake lining to brake shoes, is 
5. G. TILDEN, who, like Lowe, is a past- 
chairman of SAE’s Metropolitan Section 





JAMES L. DOOLEY, who had been 
a research engineer with the Harvey 
Machine Co., Los Angeles, has ac- 
cepted a similar position with North 
American Aviation, Inc., also in Los 
Angeles. 


Having relinquished his position as 
manager with the Ramon Motors. 
Inc., White Plains, N. Y., FRANK H. 
WHALEY has been appointed fleet 
manager of Martin Motors, Inc., Nor- 
walk, Conn. 


Until recently vice-president in 
charge of sales at the Champlin Refin- 
ing Co., Enid, Okla., LEO A. SNYDER 
is now a petroleum consultant in Enid. 


R. TOM SAWYER, American Locomotive Co. engineer 
who is widely known as an author and speaker on prac- 
tical and theoretical design and application of all types 
of motive power, has been appointed manager of the 
company’s research Department. His offices will con- 
tinue to be in New York City. 


OTTO E. KIRCHNER, until recently director of re- 
search and development, American Airlines, Inc., La Guardia 
Field, has been appointed director of engineering at Tulsa, 
Okla. Active on numerous technical committees of the 
Society, Kirchner is chairman of the SAE Aeronautic 
Drafting Manual Committee. 


J. F. BACHMAN recently became director of the Ford 
Motor Company’s Industrial & Marine Sales Department. 
He will direct the expansion of the company’s activities 
in the industrial and marine engine field. He joined the 
engineering division of Chrysler Corp. in 1931 and has 
been chief engineer of the Chrysler Marine & Industrial 
Engine Division since 1943. 


W. MULOCK BROWN, who had been affiliated with the 
British Air Commission in Washington, D. C. as a tech- 
nical data liaison officer, has become a designer in the 
Development Engineering Department of ACF-Brill Mo- 
tors Co. in Philadelphia. He has been co-editor of Wash- 
ington Section’s “Spark Plug.” 


WILLIAM J. HIGGINS, formerly supervisor of indus- 
trial engineering with Consolidated Vultee Aircraft Corp 
in San Diego, Calif., and New Orleans, has established 
a firm of publishing consulting engineers under his name 
in New York City. He was recently a consultant engineer 
for St. Petersburg Times and Independent in Florida. 
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SAE Fathers and Sons ..... 


If any SAE reader knows of any 
SAE Father-and-Son combinations 
both of whom are members of the 
Society, your editors would appre- 
ciate hearing from you. Several 
SAE members have two Member- 
Sons. 

We will write for photographs. 
Informal pictures of such combi- 
nations are preferred to individual 
formal pcrtraits. 

Your cooperation will be deeply 
appreciated—we don’t want to 
miss any SAE Father and Son 
grouping. 


READ LARSON, an sip 
Enrolled Student at Ya 
University, with his fathe 





C. M. LARSON, chief cq 


sulting engineer, Si 


Refining Co. “Cliff” ha 
been active on the Metropoi- 


SAE Past-President HARRY T. WOOL- 
SON, above, and his son L. IRVING, who 
is serving the Detroit Section Governing 
Board as vice-chairman of Passenger Car 
Activity. Retiring recently from a long 
career culminating in his service as execu- 
tive engineer of Chrysler Corp., the elder 
Woolson was SAE president in 1937. His 
son is factory manager of the DeSoto Divi- 
sion of Chrysler Corp. 





ELLIS W. TEMPLIN 


tan Section 
Board, and on several SAE 
technical 
joined the Society in 192 


(left) and his son 
ROBERT A., are probably cooking up 4 
rocket-propelled truck. Ellis, 
vice-president for T & M Activity, joined 
the Society in 1918. He was assistant chief 
engineer of Selden Motor Vehicle Co., and 
later was with Goodyear on Army truck 
projects in World War I. He is automotive 
engineer with the Department of Water & 
Power, Los Angeles. His son, who joined 
in 1944, is production engineer, Aerojet En 
gineering Co., and is active in Southern 
California Section work. 


1944 SAE 
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oYD A. CUMMINGS, who had 
on) chief engineer of the Marlin- 
,well Corp., Jamestown, N. ¥., has 
n appointed vice-president and 
rks manager in charge of the cor- 
ation’s plants at Jamestown and 
,inville, Conn., and DANIEL GUR- 
¥ has been appointed vice-president 
4 chief engineer. He was formerly 
stant chief engineer. 
how affiliated with the Ashland Oil 
Refining Co., Ashland, Ky., GEORGE 
KIRKWOOD was with the Penn- 
wania Refining Co. in Karns City, 


_ BERTRAND BARNARD, 29-28 
st Ave. Long Island City 1, ie 
. announced his registration to prac- 
before the U. S. Patent Office. 


4M A. MALTHANER, who is now 
ef engineer of the Automotive Divi- 
n at the Gunite Foundries Corp., 
kford, Ill., was formerly an engi- 
erin charge of wheels and drums at 
» Clark Equipment Co., Buchanan, 
ch. In the past years he has been 
nected with the Erie Malleable Iron 
and the Urick Foundry Co., both in 
ie, Pa. 


ELIX EDGAR WORMSER has re- 
ned as secretary and treasurer of 
» Lead Industries Association to ac- 
pt an appointment as assistant to 
p president of the St. Joseph Lead 


), L. COLLINS has been appointed 
nager of the Bendix-Westinghouse 
htomotive Air Brake Co.’s western 
tion with headquarters in Chicago. 
had formerly been an assistant 
nager. J. V. RALSTON became 
ager of the mid-western region 
offices in Detroit, and A. E. 
OLFE, who for the past year and a 
f has been personally identified 
h the installation of these offices, 
l establish his headquarters in 
ria, Ohio, where he will manage the 
pany’s central region. Ralston had 
tn an assistant manager in Detroit. 


OL. HARRY AUBREY TOULMIN, 
attorney, executive, and engineer 
offices in Dayton, Cincinnati, 
ingfield, Ohio and Washington, has 
én elected chairman of the board of 


ectors of the Tucker Corp. in Chi- 
£0. 


JACK FRYE, former president of 
ans World Airline, was recently 
ted chairman of the board of the 
neral Aniline & Film Corp. and its 
*s agent, the General Dyestuff Corp. 


HENRY DAHLQUIST, senior mem- 
tof the firm Dahlquist & Brengle, 
anufacturers representatives, will 
on the Gripsholm in June for an 
ended visit to Sweden, Norway, 
mark, England and France, to in- 


gate market possibilities for some 


the principals represented by the 
i and to contact firms desiring 
Presentation in this country. 


J. GEORGE OETZEL, executive engineer of Warner 
Electric Brake Mfg. Co., Beloit, Wis., has been invited 
to address fleet supervisor courses at lowa State College, 
Ames, and at University of Wisconsin, Madison, on elec- 
trical energy dissipators to supplement wheel brakes, 
May 1 and 6, respectively. He was the author of a paper 
presented before the SAE 1947 Annual Meeting on this 


subject. 


DOYLE D. BUTTOLPH recently became manager of the 
Mechanical Equipment Division of Phillips Petroleum Co., 
He joined the Phillips Petroleum Co. 
in 1940, was granted a military leave of absence in 1942 
and served in the army for almost four years. 
return to Phillips he became assistant manager of the 
Engineering & Equipment Division of the Chemical Prod- 


Bartlesville, Okla. 


ucts Department. 


BYROM J. SMITH, JR. has recently been made vice- 
president in charge of engineering and manufacturing at 
the Edward Ermold Co. in New York City. Prior to this 
he was an associate with the management consulting 
firm of Rogers & Slade. He has also held important engi- 
neering positions with Fairbanks, Morse & Co., Allison 
Division, General Motors Corp., and other midwestern 


manufacturing concerns. 


O -B8 1 
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TOM 0. DUGGAN 


Tom O. Duggan, former vice-presi- 
dent of Thompson Products, Inc. and a 
widely known authority on replace- 
ment parts marketing, died March 20 
at his home in Orange, Calif. He was 
52, and had been with Thompson Prod- 
ucts in Cleveland since 1931. Last June 
he resigned his post to live in Califor- 
nia, where he had started a notable 
career in the automotive after-market 
33 years ago. Recently he became a 
partner in the replacement parts dis- 
tributing firm of Hockaday & Phillips, 
Inc., in Santa Ana. 

Duggan was merchandising director 
of the National Standard Parts Asso- 
ciation before he joined Thompson 
Products in the same capacity. He was 
made general manager of the com- 
pany’s service division in 1936, and 
vice-president in 1942. 


A colorful personality, born in Den- 
ver, Colo., he was at one time an auto- 
mobile race driver and an early avia- 
tion flyer. During World War I he was 
an army test pilot at Langley Field, 
Va. In the last war, on leave from 
Thompson Products, he served the U. S. 
armed forces in the European war zone 
as an automotive parts expert, when 
he set up a system for speeding the 
flow of replacement parts for the 
army’s mechanized equipment. He re- 
ceived a government citation for this 
work. 
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DANIEL A. MARSHALL, JR. 


Daniel A. Marshall, Jr., 32, a Detroit 
Section member, passed away on 
March 21 after a short illness. 


He studied two years at Vanderbilt 
University, and then joined the Ten- 
nessee Valley Authority as a layout 
draftsman. In i940 he was employed 
at the Lycoming Division of Aviation 
Corp. in Williamsport, Pa. as a layout 
man and checker, and in 1943 he was 
with the Chrysler Corp. in the same 
capacity. 

Marshall joined the Aircraft Engine 
Division of Packard Motor Car Co. in 
1944 as a designer and at the time of 
his death was liaison engineer. 


CARLOS M. GADDA 


Carlos M. Gadda died in November, 
1946, as a result of an accident in 
Bridgeport, Conn., while testing a heli- 
copter there. He was an aeronautical 
engineer with the Navy Department in 
Buenos Aires, Argentina, where he 
was a citizen. 

At one time Gadda was a lieutenant 
engineer in charge of all engineering 
activities in connection with Naval 
Aviation for the Argentine Navy. He 
was also in the Royal Air Force as a 
student and later as an engineer. 

Gadda was a member of the SAE 
since 1937 and was 42 years old. 





Henry Ford, SAE Founder-member Won 
World-Wide Fame as an Industrialist 


ND of an industrial epoch, and epic, 

too, came near midnight on April 

7 with the death of Henry Ford, last 

of the little group of pioneers who 

were the first officers when the SAE 
was founded in 1905. 

For the first four years of the So- 
ciety’s history, Ford served as first 
vice-president. And he lived to see the 
SAE expand its interests to serve the 
technical needs of a membership of 
more than 15,000 which today circles 
the world. 

Founding his company in 1903 with 
$28,000 borrowed from friends and 
trusting neighbors, he lived through 
tribulations and triumphs, always in 
control of the vast industrial empire 
of his own making. His name has long 
been used throughout civilization as a 
synonym for mass production—a tech- 
nique which has changed the economic 
status of mankind. 

Throughout the years Ford had been 
a firm supporter of the expanding SAE 
technical program. He served as hon- 
orary chairman of the SAE World 
Automotive Congress in 1939, and 
showed great interest in that event, 
calculated to broaden the frontiers of 
automotive engineering development. 

His son, the late Edsel, and two 
grandsons, Henry II and Benson, were 
elected to membership in the Society. 
Many of the SAE war projects rested 
heavily upon Ford Motor Co.’s execu- 
tives and engineers. 

In his 84th year, Ford died within 
a few miles of the farmstead where 
he was born. He had been reported in 
excellent health only a week before, 
when he had returned from his win- 
ter vacation at his Georgia estate. 
Late in 1945 he turned the manag:- 


4 


ment of the company to Henry Ford I, 
who had relied upon his grandfather’s 
sage advice in reorganizing the huge 
business from top management down. 

In his 42-year automotive career, 
Ford’s life outplotted Horatio Alger’s 
best. Often praised and again blamed 
by press and pulpit for his actions or 
pronouncements, he was the living ex- 
emplification of rugged individualism. 
His faith in simpler mechanisms, 
quicker ways to make things, as well 
as his belief in the simpler way of 
lite, was unbounded. 

The Michigan farm boy, whose in- 
dustrial career began when he was 
past his fortieth year, saw 30,337,509 
Fords roll off production lines in this 
country, Canada, and abroad. His faith 
in the future of the automobile was 
first disclosed in 1892 with a 4-hp ex- 
perimental car, mounted on bicycle 
wheels. 

First user of many higher strength 
steel alloys in the industry, first in pro- 
ducing complex castings in mass pro- 
duction quantities, and early to lay 
out foundry, machine shop, and sub- 
assembly lines as tributaries to the 
main assembly line, Ford’s ideas and 
methods were copied copiously by 
many other industries. 

“In line” ship building was inaugu- 
rated by him during World War I 
when one of his contracts called for 
speedy building of Eagle boats. Includ- 
ing the first all-metal airplane, his 
“firsts” were legion. 

Again and again he made page one 
in newspapers the world over, as he 
did when he established $5.00 an eight- 
hour day as a minimum in his plants, 
as compared with an average of $2.40 
in his company early in 1914. Many of 





SAE Founder Member Henry Ford, with his grandson, Henry I! left, directing head of the vast 
Ford Motor Co. enterprises, and his late son, Edsel. (This photograph was taken in 1940, when 
Henry Ford II joined SAE and completed the first three-generation family group in the Society) 
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his theories on international] 
and domestic economics were 
condemned by many, 
ously by others. 

The Society was represented 4 
Ford's funeral by Col. H. W. Alden 
who, with the deceased, was a founder 
of SAE, and who was elected twice 
president. 


Policies 
loudly 
upheld Vigor. 


ROBERT H. CLARK 


An authority on automotive trans. 
portation, Robert H. Clark, succg. 
sively vice-chairman for T & M, trea. 
surer, vice-chairman, and chairman of 
Metropolitan Section, died March » 


in his home in Wilton, Conn. He wa § 


45 years old. 

After his graduation in 1923 
made a study of automotive equip. 
ment for the Consolidated Gas (Cp, 
worked briefly for several vehick 
manufacturers, and then joined the 
Consolidated Edison System as assis. 
tant engineer for the gas company. 

He became general superintendent 
of transportation of Consolidated jy 
1940, held a number of other impor 
tant administrative posts in the com. 
pany during the war emergency, and 
again assumed that position soon after 
V-E Day. 

He was active in affairs of Metro 
politan Section for more than six 
years, serving as chairman during the 
Section year 1944-45. 

A member of the Wilton Board of 
Education, Clark served on that com: 
munity’s War Price and Rationing 
Board, was board chairman of the 
Greenwich Presbyterian Church of 
New York. He was a member of 
Delta Kappa Epsilon and of the An- 
herst Club of New York. 


CHARLES A. ERICKSON 


Charles A. Erickson, a member of 
the SAE since 1910, passed away sud 
denly on March 15. He was, until his 
death, employed as a sales engineer 
for the United Specialties Co., and had 
made his headquarters at the Detroit 
office of that company. He was 

“Charlie,” as he was known among 
his friends, was a pioneer in the auto 
motive and tractor industries. He 
came to this country from Sweden, # 
about the turn of the century. His 
first employment in this country took 
him to the Electric Vehicle Co., Hart 
ford, Conn. Then he joined the engr 
neering staff of the Lozier Motor “ 
in Plattsburgh, N. Y., which moved to 
Detroit in 1910. In 1911 he became 
chief engineer for the Scripps-Boot 
Motor Co. and remained with them ie 
a number of years until he went im 
business for himself. His next as%° 
ciation was with the A-C Spark Plug 
Co., where he became Chicago s## 
engineer and completed 12 years 
service. For the 10 years prior to ™ 
death, he had been employed by 
United Specialties Co. 
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Three New Student 
Charters Are Granted 


HARTERS have been granted by 

Council to SAE Student Branches 
at two California and one Michigan 
engineering schools, by action taken 
April 11. They are: 

San Diego State College SAE Stu- 
dent Branch, Northrop Aeronautical 
Institute SAE Student Branch, Haw- 
thorne, and Lawrence Institute of 
Technology SAE Student Branch at 
Highland Park, Mich. 

SAE Student Committee Chairman 
R. B. Sneed, in recommending favor- 
able action on the petitions of the here- 
tofore informal student clubs at these 
institutions, reported that SAE En- 
rolled Students have held numerous 
valuable meetings and believed that 
charters should be granted them. 


Officers of the San Diego State Col- 

lege SAE Student Branch are: Alfred 
S. Sigmund, chairman; Harley L. Hyde, 
vice-chairman; Walter Lowe, secre- 
tary, and William H. Adam, Jr., treas- 
urer. Prof. F. W. Schott serves as fac- 
ulty adviser. 
Key men at the new Northrop SAE 
Student Branch are: Charles H. Swan, 
chairman; William E. Kell, vice-chair- 
man; D. E. Reeder, secretary, and Wal- 
ter R. Davis, treasurer. Mr. M. V. 
Christman is the faculty adviser. 

Leading the SAE student activity on 
the campus of Lawrence Institute of 
Technology are: Albert Nash, chair- 
man; Harold Penn, vice-chairman; Wil- 
liam F. Dow, secretary-treasurer. Fac- 
ulty adviser is Dr. G. P. Brewington. 

Local SAE Sections, many of which 


awe appointed Student Activity vice- 
putmen, cooperate with Student 
— by providing speakers on en- 
Sineering topics, arranging for student 
ape! tests, and sponsoring debates 
m neering subjects between SAE 


Student teams 





With this action there age now 20 
SAE Student Branches, a sharp revival 
since the cessation of hostilities during 
which Army and Navy educational 
programs precluded many SAE cam- 
pus activities. 


Maui Vice-Chairman 

HE SAE Hawaii Section has created 

the post of vice-chairman for the 
Island of Maui. (Maui is about 65 
miles off the south westerly coast of 
Oahu Island, on which Honolulu is situ- 
ated.) 

Hollis Hardy has been named to the 
new post. 

Recently a group of Honolulu mem- 
bers flew to that island and met with 


members interested in holding meet- 
ings as a division of the Section. 

Last fall the Hilo Division of the 
Hawaii Section was formed on the 
Island of Hawaii, the largest of the 
archipelago. Howard Overman, branch 
manager of A. F. Stubenberg, heads 
the Hilo Division. This Division has 
been holding regular meetings since it 
was formed. 


Fink Heads Aero Meeting Plans 

OUNCIL approved the appointment 

of Frank W. Fink, chief division en- 

gineer of Consolidated Vultee Aircraft 

Corp., San Diego, as general chairman 
turn to p. 107 


CRC Annual Financial Statement 


HE following is from the audited financial statement for the year 
ending December 31, 1946, of the Coordinating Research Council, 
Ine., in which the SAE and the American Petroleum Institute each 


have a half interest: 


Assets 
General Fund Restricted Fund Total 
Cash $61,152 $63,643 $124,795 
Contributions Receivable 4,000 4,000 
Travel Advance Fund 150 60 210 
Total $61,302 $67,703 $129,005 
Liabilities & Reserves 

N. Y. City Sales Tax $ 2 $ 2 
Contributions Applicable 

to 1947 8,750 8,750 
Reserves 52,550 $67,703 120,253 
Total $61,302 $67,703 $129,005 
Note-Not shown above are current accounts and inventories 


amounting to $2,938 of net assets. 


Operating Statement, CRC 


Income 
Expense (net) 


Excess of Expenses over Income 


$78,570 
89,424 





$10,854 


























S 
@ MONDAY, JUNE 2 


Transportation and 

Maintenance 9:30 a. m. 
J. R. North, Chairman 

Utilization of Chassis Dynamom- 


eters and Maintenance Record 
Analysis to Improve Operating 
Economy 


E. J. Gay and H. T. Mueller, 
Ethyl Corp. 
Prepared Discussion 


Materials 1:30 p. m. 
C. J. Tobin, Chairman 
Proper Use of Spring Materials 
—F. P. Zimmerli, Barnes-Gibson- 
Raymond Div., Associated 
Spring Corp. 
Corrosion Resistant Metals for 
Valves and Seats on Heavy Duty 
Engines 
-A. T. Colwell, Thompson Prod- 
ucts, Inc. 


Transportation and 
Maintenance 3:45 p. m. 
E. P. Gohn, Chairman 

Air Brake Designing to Reduce 

Failures and Speed Up Action 
Julius Gaussoin, Silver Eagle 
Co. 

Prepared Discussion 


Body 8:30 p. m. 
J). W. Greig, Chairman 


What Is Automobile Design for 
the Future 


SUMMER 


French Lick Spring; 
Hotel 


French Lick, Ind. 


A Science? 
Virgil 
Corp. 

An Art? 

Kenneth A. Hopkins, The 
George W. Walker Organiza- 
tion 


Exner, Studebaker 


= TUESDAY, JUNE 3 


Truck and Bus 9:30 a.m. 
M. C. Horine, Chairman 
Thermodynamics of Vapor Power- 

plants for Motor Vehicles 
E. B. Neil, Consulting Engi- 
neer 

Prepared Discussion 


Body 1:30 p. m. 
K. E. Coppock, Chairman 
Seating and Other Aspects of the 
Driver’s Environment 


A. E. Neyhart, Pennsylvania 
State College 
Materials 3:45 p. m. 


T. L. Hibbard, Chairman 
Designing and Building the Rein- 
forced Plastic Automobile 

—-L. A. Werner, Engineering 
Consultant 
Automotive Trim Materials 
—V. J. Fisher, Fisher Body Div.. 
GMC 


Passenger Car 8:30 p. m. 
W. S. James, Chairman 
SYMPOSIUM ON AUTOMATIC 
TRANSMISSION COMPONENTS 


Q? 


Ca 


Clutches for Automatic Transmis- 
sions 
Harold Nutt and R. L. Smirl 
Borg & Beck Div., Borg War- 
ner Corp. 
Fluid Couplings for 
Cars 
A. E. Kimberly, Chrysler Corp 
Automatic Transmission 
Systems 
-O. K. Kelley and M. S. Rosen- 
berger, General Motors Corp 


Passenger 


Control 


@ WEDNESDAY, JUNE 4 


Passenger Car 9:00 a. m. 
G. B. Allen, Chairman 
Design Factors for High 
Gearing 
J. O. Almen, Research Lab- 
oratories Div., General Motors 
Corp. 


Duty 


Truck and Bus 11:15 a. m. 


F. B. Lautzenhiser, Chairman 
Rubber-Tired Hauling Equipment 


2:30 ea 





Field Day 


More Fun! More Games! More Prizes! | 
Sam Dickey will again direct Operation | 
Field Day with new stunts and sur 
prises. 
COME OUT AND PLAY | 
YOUR CARES AWAY | 


We'll be looking for you. 





— 





SA 




















-ETING 


JUNE 1-6 


for Off-the-Highway Service 
H. L. Rittenhouse, Euclid Road 
Machinery Co. 


Prepared Discussion 
Business Session 8:15 p. m. 
General 8:30 p. m. 


R. E. Wilson, Chairman 
Fuels and Engines for Higher 
Efficiency 
C. F. Kettering, Research Lab- 


oratories Div., General Motors 
Corp. 


= THURSDAY, JUNE 5 


Fuels and Lubricants 9:30 a. m. 
J. R. Sabina, Chairman 

SLUDGE SYMPOSIUM —- PART |! 
Effect of Fuel on Engine Varnish 
and Sludge (Report of Engine Var- 
nish and Sludge Group, MFD, 
CFR) 
W. J. Backoff, Pure Oil Co. 
Field Testing of Motor Oil and 
7asoline 

\. C. Pilger, Tide Water Asso- 

ated Oil Co. 


( 


Air Transport 1:30 p. m. 
L. G. Fritz, Chairman 

. Freight and Mail Be a 

separate Operation from Passen- 


gers? 


Should 


C P. Graddick, United Air 
Lines, Ine. 
Si Technical Aspects of Pas- 
Se Handling 
W. King, American Air- 
8, Inc. 


Fuels and Lubricants 3:45 p. m. 
S. W. Sparrow, Chairman 
UDGE SYMPOSIUM — PART II 


Ir igation of Factors Affecting 
ss ition of Low Temperature 


> Deposits 


-E. J. Bowhay and E. F. Koe- 
nig, Texas Co. 
The Effect of Lubricating Oil on 
Engine Cleanliness 
—F. C. Burk, C. H. Van Hartes- 
veldt, and J. C. Geniesse, At- 
lantic Refining Co. 


Aircraft Powerplant 8:30 p.m. 
F. W. Godsey, Chairman 
Preliminary Performance Anal- 
ysis of Gas Turbine Powerplants 

for Aircraft 
—I. H. Driggs, Bureau of Aero- 
nautics, Navy Dept. 
An Analysis of Composite-Pow- 
ered Aircraft 


—B. T. Salmon, Ryan Aeronau- 
tical Corp. 


@ FRIDAY, JUNE 6 


Diesel Engine 9:30 a. m. 
W. G. Ainsley, Chairman 
SYMPOSIUM ON' CYLINDER WEAR 

Piston Rings 


K. H. Effmann, Perfect Circle 
Co. 
Engine Operation 
~L. A. Blanc, Caterpillar Trac- 
tor Co. 
Lubricating Oil 
—~B. M. Berry, California Re- 
search Corp. 
Fuel 
—A. J. Blackwood, Standard Oil 
Development Co. 
Instrumentation 
-N. C. Penfold, Armour Re- 
search Foundation 


Aircraft Powerplant _—_1:30 p. m. 
F. C. Mock, Chairman 
Flame Propagation Rates at Re- 
duced Pressures 
-~W. C. Johnston, Westinghouse 
Electric Co. 
Fuels for Rocket and Jet Power- 
plants 
—E. L. Klein, Bureau of Aero- 
nautics, Navy Dept. 


Diesel Engine 3:45 p. m. 
L. C. Lichty, Chairman 
UNUSUAL ENGINES 

Fuel Injection Ehgine with Spark 

Ignition 

—~A.M. Starr, Consulting Engi- 
neer 

Prepared Discussion by: 

A. W. Pope, Jr., Waukesha 
Motor Co. 

Slant Mechanism —Its Fundamen- 

tals and Application to Diesels 

for Aircraft and Other Low 

Weight Fields 

T. L. Sherman, Steel Products 
Engineering Co. 

Prepared Discussion by: 

E. S. Hall, Consulting Engi- 
neer 





@ SUNDAY, JUNE 1... 7:00 P. M. 


FAMILY ALBUM PARTY 


A real family get-together in a Gay Nineties 


atmosphere. 


Group singing. 
Barber Shop Quartet competition. 


SAE Section 
Prizes. 


FURBER MARSHALL, Master of Ceremonies 


Tonsorially, Chord-ially and Sing-cerely you'll have a 
grand evening. 











Baltimore — May 8 
Engineers 
Speaker and subject to be announced. 


Club; dinner 7:00 p.m. 


British Columbia Group —May 14 


Hotel Georgia, Vancouver; dinner 
7:00 p.m. Trends in Automotive Lubri- 


cation—C. E. Tilston, Imperial Oil, 
Ltd. 


Chicago-— May 13 


Hotel Knickerbocker, Chicago; din- 
ner 6:45 p.m. meeting 8:00 p.m. Cur- 
rent Developments in Automotive Gear 
Lubricants — William B. Bassett, tech- 
nical representative, Lubrizol Corp. 
Social half-hour—6:15 to 6:45 p.m. 
(before dinner) sponsored by Standard 
Oil Co. of Indiana. 


Cincinnati— May 12 


Hotel Alms; dinner 6:30 p.m. Super- 
chargers on Diesel Engines,—Kurt A. 
Beier, chief engineer, Schwitzer-Cum- 
mins, Indianapolis. 


Cleveland —-May 12 


Nela Park; dinner 6:30 p.m. Nuclear 
Energy to Power Generation — Harry 
A. Winnie, vice-president, General Elec- 
tric Co., Schenectady. Motion picture 
Bikini. Closed meeting for members 
only. 


Detroit — May 6 and 19 


May 6—Horace H. Rackham Educa- 
tional Memorial Building; dinner 6:45 
p.m. A New Approach to the Flight 
Problem — William Stout 
” May 19 — Horace H. Rackham Educa- 
tional Memorial Building; dinner 6:30 
p.m. Dinner Speaker—C. E. Frudden, 
consulting engineer, Tractor Division, 
Allis-Chalmers Mfg. Co., and president, 
SAE. Subject — Ingenuity in Engineer- 
ing. The Young Engineer and His 
Future-—J. C. Zeder, chairman, En- 
gineering Board, Chrysler Corp. Trends 
Influencing Automotive Design ~— Dr. 
Franklin R. Cawl, Kudner Agency. 





indiana — May 22 
Hotel Antlers, Indianapolis; dinner 


7:00 p.m. Odd Problems at High 
Speeds — Reid A. Railton. 


Kansas City — May 20 
Hotel Continental; dinner 6:30 p.m. 


Speaker and subject to be announced. 
Film. 


Metropolitan — May 14 

Hotel Pennsylvania; 7:45 p.m. The 
Know How of Selecting the Correct 
Vehicle for Your Operation. Speak- 
ers—J. M. Adelizzi, R. B. George, 
J. J. Powelson, M. V. Department, 
Standard Oil Co. of N. J., T. L. Preble, 
Supervisor, Auto Transportation Tide 
Water Associated Oil Co., F. R. Nail, 
Assistant to chief engineer, Mack Mfg. 


Corp., Austin M. Wolf, Consulting 
Engineer. 


Milwaukee — May 2 


Trip through Nash Motors Plant, 
Kenosha, 2:00 p.m. Technical meeting, 
6:30 p.m., Dania Hall. What’s the Mat- 
ter With Cast Iron—A. A. Weidman, 
director of quality and inspection, De- 
troit Diesel Engine Division, GMC. 


Mohawk-Hudson Group—May 20 

Hotel Van Curler, Schenectady; Mo- 
bile Communication Equipment — Carl 
F. Meyer, design engineer, Radio Sec- 
tion, Transmitter Division, Electronic 
Department, General Electric Co. Ex- 
hibit and road demonstration of some 
of the latest equipment. 


Northwest — May 2 

Hotel Gowman; dinner 7:00 p.m. 
Speaker and subject to be announced. 
Motion picture by Cleveland Graphite 
Bronze Co., Bearings. Slides by Perfect 
Circle Co., Proper Installation Pro- 
cedure of Piston Rings and The High 
Power Inch. 


Northern California— May 13 


Engineers Club, San Francisco; din- 
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ner 6:15 p.m. The Turbocharged Die 
Locomotive — R. Tom Sawyer, Manager 
Research Department, American Loy, 
motive Co. 


Oregon — May 16 


Oregon State College. Tour throyp, 
College Motor and Engineering Labors, 
tories. Buffet supper. Speakers an, 
subjects to be announced. 


PER 


Peoria — May 12 


Hotel Jefferson; dinner 6:15 py» 
The Relation Between Metallurgy, Bp. 
gineering and Material Specifications 
F. G. Tatnall, Baldwin Locomotiy. 
Works. Joint meeting with America 
Society for Metals. 


SUN 


WE 


TR 





Philadelphia— May 14 


Engineers Club; dinner-dance hegi 


ning at 6:30 p.m. Annual ladies night AE| 
Sound, color motion pictures. 
St. Louis — May 13 PR 


Hotel De Soto; dinner 6:30 px 
meeting 8:p.m. Application of Diese! 
Engines to Locomotives —G. L. Bade 
chief engineer, Busch-Sulzer Bros 
Diesel Engine Co., Division of Nori. 


FU 


berg Mfg. Co. Al 
San Diego— May 7 and 22 
May 7-San Diego Women’s Clu Al 


San Diego; Meeting at 7:30 p.m. fo: 
lowed by buffet supper. Development 
of Engineering School at San Dieg 
State College—Prof. O. H. Baird 
What Every Young Engineer Should 
Know —Edmund Price, president 
Solar Aircraft and president of San 
Diego Chamber of Commerce. Joint 
meeting with Student Group at San 
Diego State College. 

May 22-—San Diego Womans Clut 
San Diego; dinner 6:30 p.m. Speaker 
and subject to be announced. Joint 
meeting with local section of Institute 
of Aeronautical Sciences. 


Southern California — May 8 


Us 


8 p.m. Aircraft meeting. Chairman- 
Carl Stryker Prerotation of Landing 
Wheel—Edward R. Warner, projec 
engineer, Lockheed Aircraft Corp 


Southern New England — May 16 


Wethersfield Country Club, nea 
Hartford, Conn.; dinner 7:00 p.m. Al 
nual spring outing. Motion pictures 
and entertainment after dinner. 


Washington — May 13 


Hotel Twenty-Four Hundred; dine 
6:30 p.m. European Highway Tras 
portation—H. H. Kelly, regional - 
rector for North America, Buropéé! 
Central Inland Transport Organ 
tion. Color slides. 
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SAE NATIONAL MEETINGS 


MEETING 


PERSONAL AIRCRAFT 
SUMMER 

WEST COAST T&M 
TRACTOR 

AERONAUTIC (Autumn) 
PRODUCTION 

FUELS & LUBRICANTS 
AIR TRANSPORT 


ANNUAL 


DATE 


* May 1-2 


june 1-6 


Aug. 21-22 


Sept. 17-18 


Oct. 2-4 


Oct. 20-21 


Nov. 6-7 


Dec. 1-3 


Jan. 12-16 
(1948) 


FLASH! 


PREPRINTS—Complete with photographs — 


To Be Sold at Meetings 


HOTEL 


The Lassen 
Wichita 


French Lick Springs 
French Lick, Ind. 


Biltmore 
Los Angeles 


Schroeder 
Milwaukee 


Biltmore 
Los Angeles 


Carter 
Cleveland 


The Mayo 
Tulsa 


Continental 
Kansas City, Mo. 


Book-Cadillac 
Detroit 


Two innovations concerning preprints of National Meeting 
papers will be introduced at the 1947 Summer Meeting, ac- 
cording to action of SAE Council at its April 11 meeting, upon 
recommendation of the SAE Finance Committee and of the 
Meetings, Publication and Membership Committee chairmen: 


@ Preprints of SAE papers will be complete, reproducing for 
the first time all material submitted by the authors, including 


photographs 


®@ To eliminate the waste unavoidable in giving papers away and 
to provide revenue to defray the increased costs of complete 
packages, preprints will be sold at SAE National Meetings at 


a nominal price 


Student Branch News 


Massachusetts Institute of Technology 


M.I.T. student members heard an 
exhaustive survey of powder metal- 
lurgy from its use by Egyptians and 
Pre-Columbian Indians to its future po- 
tentialities. Prof. John Wulff of 
M.I.T.’s Department of Metallurgy was 
speaker at this Feb. 27 meeting. 

Concept of powder metallurgy, he 
said, evolved because there were no 
furnaces capable of producing high 
enough temperatures to melt common 
metals, so that conventional molding 
methods were impossible. 

First real advance in the science 
came in the eighteenth century, when 
it was discovered that platinum pow- 
der would fuse at relatively low tem- 
perature in the presence of arsenic. 
The arsenic then could be volatilized by 
prclonged heating, leaving pure plati- 
num easily forgeable into shape. Sim- 
ilar results soon were attained with 
mercury or sulfur, and the principle 
made it possible to form, at relatively 
low temperatures, metals with ex- 
tremely high melting points. 

The electronics industry provided 
great stimulus for further study and 
development in the search for a metal- 
lic filament for the Edison lamp. To- 
day the powder process produces all 
tungsten filaments. 

Powder metallurgy is the only 
means, Wulff pointed out, for con- 
trolling rigidly the permeability of 
metals: thus its wide application in 
the manufacture of self-lubricating 
bearings. In their production, tin and 
copper powders are mixed thoroughly 
with lead and graphite, pressed to 
shape and sintered. The graphite gives 
excellent lubrication properties, and 
the metal is porous enough to permit 
the injection of 2 to 3% of oil. This 
built-in lubrication usually will last 
the life of the bearings, although the 
capillary attraction of the intercon- 
necting pores may be used to draw 
additional oil from reservoirs in con- 
tact with the outside walls of the 
bearing. 

Another important present-day ap- 
plication of powder metallurgy is in 
the manufacture of high-hardness cut- 
ting tools, and in the handling of re- 
fractory metals such as_ tungsten, 
tantalum, and molybdenum, which, be- 
cause of their high melting points, are 
difficult to work by ordinary methods 
Tungsten carbide, because its high 
melting point of 3600 C enables it to re- 
tain a sharp edge at high tempera- 
tures, is an excellent tool and is widely 
used to cut all metals except steel. 
Tungsten titanium carbide, bonded 
with cobalt, is used to cut steel, be- 
cause the metal chips will not stick 
to the material and crater the tool 





Other 


important uses of powder 
metallurgy, he said, are for producing 
metals containing evenly distributed 
nonmetals; forming compounds of two 
or more metals which do not form al- 
loys; and reducing machining costs in 
the manufacture of certain products. 

Chief limitations of the method are 
in size and shape: the product must 
be small and symmetrically shaped if 
powder methods are to be used suc- 
cessfully. Shape must be such that 
there is no back draft to prevent the 
piece from being withdrawn easily 
from the die. Metal objects made by 
this process have a low tensile strength 
and low ductility, but further develop- 
ments in methods of hot coining or 
hot pressing may remedy this defect. 

Advantages, on the other hand, are 
the high purity (usually over 99%) 
of metals obtained; accurate control 
of composition; and a very high pro- 
duction rate (as high as 500 per min 
on some small pieces) already reached 
by the industry. 


University of Oklahoma 


Uses and probable future of the 
diesel engine were brought out at the 
March 5 student branch meeting of the 
University of Oklahoma by E. J. Van 
Dyk, sales engineer for General Mo- 
tors Corp. The diesel engine, Van Dyk 
claimed, is the most efficient and prac- 
tical of all internal combustion en- 
gines. The war uncovered many new 
and varied uses for diesels. 

George W. Cupit, Jr., secretary of 
SAE Mid-Continent Section, was a 
guest at the meeting and invited the 
Oklahoma University Student Branch 


UNIVERSITY OF OKLAHOMA 


to the Section’s Oklahoma City meet- 
ing, March 28. 


University of Oklahoma _ student 
members put in a full day March 28 
by touring three industrial firms in 
Oklahoma City and attending a Mid- 
Continent Section meeting in the 
evening. 

Thirty students and six faculty mem- 
bers inspected Black, Sivalls & Bryson, 
Inc.; General Motors Diesel Power Co., 
and American Iron & Machine Works 
Co. 

Black, Sivalls & Bryson manufac- 
ture oil field equipment, specializing 
in pressure tanks, separators, and heat 
exchangers. The group saw all the 
production stages from shaping to 
testing of the finished product. At 
American Iron & Machine Works they 
watched the interesting machine opera- 
tions involved in making oil well drill- 
ing equipment. General Motors Diesel 
had arranged a special exhibit of dif- 
ferent types of GM diesel power units, 
as well as parts, injectors, test equip- 
ment, and so on. 

Guest speakers at the Mid-Continent 
Section meeting were R. G. Hilligoss, 
owner of the Bartlesville Bus Co., and 
Paul V. Gillian, chief design engineer 
for White Motor Co. Hilligoss spoke 
on “Operation Problems in Intra-City 
Bus Transportation,” revealing results 
of his company’s efforts to solve cer- 
tain operation and maintenance prob- 
lems encountered in bus operation. 
White has done considerable research 
on varnish deposits in the engine, and 
Gillian said their solution was to in- 
stall an electric fan to force ventila- 
tion through the crankcase. 

Gillian’s paper on “Present and Fu- 
ture High-Output Gasoline Engines” 


STUDENTS TOUR AMERICAN IRON & MACHINE WORKS 


was supplemented with slides showing 
design features of various types ; 
spark ignition engines. Speciaj en- 
phasis was on combustion cham. 
valve arrangements, Sparkplug loca, 
tions, and so on. He pointed out that 
although conventional sparkplug |p. 
tion is near the intake valve, in pra. 
tice it is not always the best locatio, 
In the final analysis experimentatig, 
determines sparkplug location. One , 
his company’s experimental engines 
he said, has five sparkplugs in j, 
cylinder. 


City College of New York 

Positive-displacement rotary pumps 
and their use were the subject of Pete 
Renzo’s talk before CCNY’s March 5 
Student Branch meeting. Renzo, o 
Sier-Bath Gear Co., explained that this 
type of pump generally is used fo 
high viscosity liquids (from 300 sus 
up) and for higher pressures, as well 
as for certain low viscosity liquids 
which would be churned to foam (as 
would beer) by a rotary positive dis. 
placement type. 

Renzo showed charts to illustrate 
how efficiency increases with increas- 
ing pressures. In some pumps ef- 
ciency is as high as 80%. The use of 
externally driven pumps was shown t 
be of great advantage in pumping non- 
lubricating liquids. 

Existing pumps, Renzo said, live only 
a few months under the abrasive ac- 
tion of paints and chocolate syrups; 


one that will stand up under them is 


badly needed. 


Informality was the keynote at this 


session, and helped stimulate a lively 
discussion. 





SAE student members from University of Oklahoma are shown on one of their three plant inspections, March 28 
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e March 12 meeting was 


opic a 

ee y popular demand. Henry 
Balfour, ‘ right Aeronautical Corp., 
and editor the Met Section “Ac- 
celerator explained some of the 
difficulties neountered in supersonic 
fight and dis -ussed basic principles of 
the ramjet engine. 

Build-u} f tremendous. pressure 
areas by the movement of bodies: 
through air at approximately the 
speed of ind causes unpredictable 
and unprecedented occurrences, he 
said. First problem, therefore, was the 
design of foils or forms to minimize 
these pressure areas Or shock waves. 
Balfour's pictures of designs, although 
almost identical with Buck Rogers’ 
space ships, were nevertheless char- 
acterized is obsolete. He said there is 
no longer a line of demarcation be- 


tween engine designers and airplane 
the two must work as a 


designers 
team in complete coordination at all 
times. 

Principle of operation was explained: 
fir for combustion is taken in through 
a hole in the nose and passed through 


a diffuser which slows it down to sub- 
sonic speeds, and builds up the pres- 
‘ Fuel is injected and burning 
takes place in the combustion chamber 
directly behind the opening to the dif- 
fuser. The expanding gases are then 
driven out the back through one of two 
types of tail pipes or exhaust nozzles 
-or even none at all. 










In the classical sense of combustion, 
it can be considered a diesel cycle. 

A principal difficulty is maintaining 
combustion inside the combustion 
chamber, as velocity of the moving 
charge, although subsonic, is quite 
iarge compared with the time rate of 
fuel burning. The burning charge is 
blown out the exhaust before combus- 
tion is complete, leaving the chamber 
without a light to ignite incoming 
gases. Many types of flame holder now 
are being developed to maintain com- 


bustion in the chamber and not out- 
side 

Most of the discussion took place 
curing the talk, as it usually (and 
Popularly) does at CCNY student 
meetings 


Purdue Uniyersity 


| Branch members from Pur- 
oo ori R. L. Lewis describe McDon- 
Aircraft Corp.’s “Phantom” —a 
Jet-prop lled, carrier-based Navy fight- 
*t, Which, although it is far superior 
n performance to the standard pro- 
Peller-driven Navy planes now used, 
already obsolete. Lewis described 
Performance characteristics of the 
Phanto: 


nd of high-speed aircraft in 


general on March 24, at a joint meet- 
ing sponsored by local chapters of the 
SAE, ASME, IAS and ASCE. 


® 

Lee R. Baker, director of Chrysler 
Institute of Engineering’s graduate 
school, spoke to Purdue’s. student 
branch on March 31, on “The Young 
Engineer in Industry.” Baker pointed 
out some of the standards by which an 
employer judges a young engineer. En- 
gineers must, he said, be equipped not 
only to handle technical problems but 
also to cooperate with others; and 
they must be about 40% expeditors. 

He also described the organization of 
the Chrysler Institute and of the cor- 
poration’s Engineering Department. 

At this meeting Albert W. Dodd was 
elected chairman of the Purdue Stu- 
dent Branch for the remainder of the 
semester. Harry McCrady was ap- 
pointed chairman of a newly-formed 
publicity and membership committee. 


Lawrence Institute of Technology 


A good engineer must have a 
knowledge of many diverse subjects in 
addition to his technical specialty. 
This fact was clearly illustrated to the 
SAE Student Branch at Lawrence In- 
stitute of Technology by Glen Howell 
of the Howell Engineering Co. in his 
address on March 24 on “What An 
Engineer Does.” 

The speaker stressed the fact that 
an engineer must have more than a 
good technical knowledge. He revealed 
that the average executive, when con- 
sidering an engineer for a_ position, 
rates the man 30% on technical quali- 
fications and 70% on other factors... 
including personality, appearance, and 
ability to speak and present ideas. 

Using a very simple sheet metal 
box as an example, Howell explained 
how the engineer’s knowledge of ma- 
chine processes, materials, chemistry, 
transportation, handling methods, law, 
and labor relations affects the develop- 
ment of the final product. From this 
illustration the students obtained a 
much clearer insight into what an en- 
gineer’s job entails. 


Prior to graduation, the engineering 
student has, in many cases, little con- 
tact with industry. As a result, he has 
but a hazy conception of what his job 
will be after he graduates. To broaden 
the student’s knowledge of engineer- 
ing problems and methods in industry, 
this Student Branch of the SAE is pro- 
viding the very necessary contacts be- 
tween students and the engineers in 
industry. Howell’s address is a con- 
crete example of this type of contact. 
Real and useful knowledge was pre- 
sented to the student through the lec- 


oo 


ture —- knowledge that could not have 
been gained through the regular school 
curriculum. 


New York University 


NYU’s SAE Student Branch joined 
ASME and IAS on March 19 to make 
a tour of Ford Motor Co.’s Edgewater 
Plant. More than 75 members were 
present. 

Dr. Stephen Zand, of Sperry Gyro- 
scope Co., told Branch members at 
their March 27 meeting about prob- 
lems involved in the development of 
the artificial horizon. He explained 
how the instrument was developed to 
satisfy an urgent need for a horizon 
indicator in blind flying. Zand illus- 
trated his talk with a working model 
of the artificial horizon, and pointed 
out the many engineering challenges 
which had to be met in order to pro- 
duce a dependable, precision instru- 
ment in quantity and at low cost. 

He advised students of the frequent 
necessity of innovating production 
techniques and of seeking simpler ways 
of doing things. He counseled them 
never to be afraid of calling in outside 
help to solve a problem requiring spe- 
cialized knowledge. 

Roger Mahey, SAE director of Stu- 
dent Services, accompanied Zand to the 
meeting and answered many questions 
about functions of the student branch. 
Sixteen new members have been ac- 
cepted into the branch since the last 
meeting. 


Northrop Aeronautical Institute 


Northrop students, as a part of their 
aeronautical engineering course, are 
designing a personal-type plane which 
will subsequently be built in the Insti- 
tute’s Mechanical Division. 

The proposed plane will embody 
features believed most attractive to 
that part of the flying public still 
grounded by various inadequacies of 
private planes. Features are to in- 
clude low cost, stall- and spin-proof 
characteristics, and increased ground 
safety derived from the pusher-type 
propeller installation enclosed between 
protective twin booms. 

Because the two-place cabin is for- 
ward of the wing and unusually low 
in proiile, entrance is similar to that 
of an automobile. The 100-hp engine 
and clean design, incorporating large 
formed windshields and fully-retract- 
ing landing gear, give a calculated top 
speed of 145 mph and cruising speed 
of 125 mph. 








Among the more advanced design 
features proposed are the fully auto- 
matic flaps extending almost the full 
span of the wing. This advantage is 
made possible through use of spoiler 
ailerons, as used on the Northrop P-61 
ond F-15. It is believed the resultant 
low landing speed of 50 mph, combined 
with the wide tread of the tricycle 
gear, will produce an unusually safe 
and easy plane to handle. 

A 25-gal tank gives a range of over 
600 miles; on shorter flights, a small 
drop seat makes it possible to replace 
the 80 lb of baggage and some of the 
fuel load with a third person. An 
initial rate of climb of 800 fpm and 
a service ceiling of over 13,000 ft will 
make the NAI-1 an ideal personal 
plane for crosscountry flights. 

The design project is headed by a 
project engineer and two assistants, 
and is being carried out in much the 
same manner as it would be in 
industry. Fuselage, wing, boom, 
empennage, landing gear, controls, pow- 
erplant, electrical equipment, and in- 
terior sections will each be headed by 
a design engineer and assistant de- 
sign engineers. Group leaders within 
each section will have immediate su- 
pervision of the drafting and design 
for their particular groups. 


That all phases of a new design may 
be more thoroughly understood, all 
features of the basic design become a 
part of the regular program. Each 
term the students in classes in strength 
of materials, airplane design, aerody- 


present time, a full-size mockup is be- 
ing built to determine the most prac- 
tical layout of interior arrangements 
and to provide the greatest degree of 
safety and comfort. 

In addition to the NAI-1 project, 
Northrop students are designing and 
will build a wind tunnel. Tests of 
scale models of the present design, as 
well as other designs which will fol- 
low, will be made in this tunnel. 

Practical projects of this kind make 
it possible for the student to receive 
a type of training that is immediately 
and vitally useful in the aircraft in- 
dustry. In addition to projects carried 
out by groups, individuals will be re- 
quired to develop an original design 
project or to participate in a research 
problem. 

@ 


Biggest problem in supersonic flight 
at present is to provide adequate struc- 
tural rigidity in the severe designs 
necessary to achieve supersonic speed, 
Herb Lawrence told the March 13 
meeting of Northrop’s SAE Student 
Branch. 

Speaking on “Sweptback Wing 
Theory,” the aerodynamicist from 
Northrop Aircraft Co., Inc., talked op- 
timistically about the chances of pene- 
trating the speed-of-sound barrier, 
even though present-day subsonic 


sweepback will not give sufficient effi- 
ciency for designs now in development; 
tests have shown that results prob- 
ably will be better than originally ex- 
pected. 





The NAI-1—Artist’s sketch of the new student project at Northrop Aeronautical Institute 


namics, stress analysis, and so on, will 
carry out assignments on this design 
project. All necessary loft information 
is to be furnished by a separate group 
of students who are working in close 
harmony with school lofting classes. 
Another group will develop the neces- 
sary production breakdown and take 
care of production engineering, At the 


A number of visitors attended as 

well as regular members. 
* 

A high percentage of Northrop 
Student. Branch members took part 
March 29 in an interesting and in- 
formative tour of the Southern Cali- 
fornia Cooperative Wind Tunnel. The 
tour was arranged through Prof. Peter 


QR 


Kyropoulos, of California Ingtit. 
Technology, who has been of y, 
assistance to Northrop’s 
group. 

Herman Miller, technician who con. 
ducted the tour, gave a traveling ley, 
ture on the tunnel’s operation QS the 
group saw various parts of it. ‘Be 
said pressure in the tunnel Could be 
varied from 1/10 to 4 times atmos. 
pheric pressure, and tests Could be 
made up to the speed of sound. Tre 
flight test conditions can be clogiy 
duplicated with models if the Mag 
and Reynolds Numbers are mate thy 
same as those of the proposed fy! 
plane. 


Ute of 
aluable 
newly-formeg 
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Bumpers 


cont. from p. 72 


no possible way to standardize bump, 
heights. Bumper heights vary fron 
18 to 55 in. above the ground in th 
front, and from 16% to 58% in. ip 
the rear. 

On buses, front bumper heights vary 
from 17% to 39 in. and rear bumpers 
from 18% to 41 in. above the grouni 

Bumper heights for passenger cars 
and light delivery trucks were firs 
standardized by SAE in 1922. In 1931 
this standard was revised so that the 
horizontal center line of the bumper 
face, exclusive of fittings, would be 1! 
in. above the ground, + \ in. per in 
of effective face for rear bumpers, 
and + ¥ in. per in. of effective face 
for front bumpers. These dimensions 
are the mean between no-load and full: 
load heights. 

With the advent of softer springs 
and the adoption of bumper guards 
variations in bumper heights were a 
centuated and the revised standard be 
came obsolete. The urgency of Worl 
War II and its problems sidetracked 
until this past year any further rev 
sion of the standard. 

Members of the SAE Bump 
Heights Committee are: G. L. McCait 
chairman, Chrysler Corp.; B. J. Alb 
bal, Pontiac Motor Division, GMC; M 
S. Bald, Hudson Motor Car Co.; W./ 
Baumgartner, GMC Truck & Coad 
Division; W. F. Benning, Willys-Over 
land Motors, Inc.; R. E. Busey, Whitt 
Motor Co.; M. B. Hammond, Standart 
Steel Spring Co.; F. F. Kishline, Nash: 
Kelvinator Corp.; F. B. Lautzenhise 
International Harvester C6; D. ° 
Perkins, Oldsmobile Division, GMC; 4 
K. Probst, Reo Motors, Inc.; E. F 
Reynolds, Buick Motor Division, GMC 
E. G. Schubert, Ford Motor Co.; W.¥ 


Smith, Studebaker Corp.; H. I. Sv 
Packard Motor Car Co.; E. G _ 
Chevrolet Motor Division, GMC; 


J. Tell, Cadillac Motor Car Divisis 
GMC, and G. W. Thomas. Kae 
Frazer Corp 
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lect Maintenance 
chedules Reported 


ICHITA Section, March 13 — Equip- 
ent, maintenance procedure and 
iintenance schedules of a large flect 
perator were fully described at this 
eting by Harold Liberty of Santa 
Trailways. Santa Fe operates 412 
uses for an average of 3,765,000 miles 
year. Twelve garages are required 
) maintain the fleet, one capable of 

ping complete major overhaul. 
Regular service periods are provided 
5000, 10,000, 20,000, 60,000, 


t 1000 


nd 120,000 mile intervals. The 60,000- 
ile overhaul is classed as a major 


erhaul, and takes four men three 
ys. This short down-time is made 
ssible by the use of preassembled 
placement kits. The 120,000-mile 


check requires replacement of 
ving parts as specified. Sleeves 
ons are replaced, and steering 





e wheel assemblies, engine 
ocks and axles are Magnafluxed. In- 
pectic ind repair schedules. are 
osely iintained through the system. 
Spirited discussion following Lib- 


aper revealed 
bus and 


the extensive 
truck regula- 
ons in interstate operation from 
ale tate, from the standpoint 
rules and regulations 
ministration. For example, 
fees are $698 in Texas 
Kansas 


it} \f ‘ +s20) 
i lal 


neir ad 


ng the war some buses operated 
Ss without major overhauls. 
intenance is cut approxi- 
etel) half by hydraulically-actu- 
and 
said, 


emergency equip- 


ent. Liherty 





each bus has four 








electrically-operated fuel pumps, two 
batteries, spare fan and _ generator 
belts, spare spark plugs, spare con- 
denser, distributor and wiring kits, 
three fire extinguishers, first aid kits, 
emergency escapes, and flares, flags 


and fuses. 


All-Over Safety 
Called Tucker Aim 

by ARNOLD R. OKURO, Field Editor 
NEW ENGLAND Section, April 8 
Engineering aim in the new Tucker 
car has been to build safety into every 
element ... brakes, windshields, light- 


ing system, electrical system. So said 
Kenneth E. Lyman, technical adviser 
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to the president of Tucker Corp., 
speaking before this Section. 
Lyman emphasized the fact that 
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prompt news coverage as oF 


of every Section meet- 
Material is 
vided by 
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editors. 
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pa by printing schedules, opens 
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ETINGS 


nearly every major advance in auto- 
motives “since rubber tires were put 
on buggy wheels” has been brought 


about against determined opposition of 
die-hard conservatives who complain o! 
its impracticability even after it has 
been proved and accepted by the pub- 
lic. Progress, he said, grows from the 
vision of men with faith in their judg- 
ment. 


Aircraft Techniques 
Found Useful to Buses 


| KA At 


OREGON March 28- How 
Kenworth Motor Truck Corp. adapted 
the engineering techniques of the air- 
craft industry to peacetime bus con- 
struction was illustrated today by H. E. 


Section, 


Simi, engineer and manager of the 
corporation’s Bus Division 
Simi spoke on the construction of 


integral-type buses, and showed slides 
depicting jig 
arrangements 


construction and design- 


for employee comfort 


Jigs shown were of the revolving type, 
handling a side or end section so that 


all operations can be performed with- 


out climbing or stooping. One ad- 
vantage of these fabrication jigs is 
that highly-skilled labor is not a prime 


requisite. 


Technical Chairman Earl B. Richard- 


son conducted the question period, dur- 
ing which keen interest was shown in 
the adaptation of torsional bar spring- 


ing as used on these buses Simi 
pointed out that the leaf-type 
weighs four times as much as the tor 
bar spring for load. A 
unique development on this spring al- 
lows it to be wound up thr 
arrangement so 
adjusted to 


and road 


spring 


sion an equal 
ugh a 
that 
load 


worm and 
it may be 


distribution 


gear 
varying 


contour 


gape pele FRUDDEN’S travels during February, March, and 
April have taken him to 10 Sections and Groups . . . Peoria, Mil- 
waukee, Western Michigan, Canadian, Buffalo, Syracuse, Mohawk- 
Hudson, Baltimore, Washington, and Philadelphia. He was principal 
speaker at Peoria, Western Michigan, Mohawk-Hudson and Wash- 


ington, and gave brief talks at the 
other five Sections. 

Although Canadian Section present- 
ed him on March 24 with an umbrella 
cane as assurance of fair 
weather on his peregrina- 
tions in the Society’s be- 
half, Buffalo greeted him 
the next day with abund- 
ant snow and a 60-mph 
gale. 

After an informal 
luncheon with members 
of Syracuse Section’s Gov- 
erning Board on March 
26, Frudden drove _ to 
Cornell on the 27th for 
an interesting session 
with professors in the agricultural de- 
partment. A good part of the day was 
spent in a debate on the processing of 
hay, in which Frudden stood off two 
young PhD’s. It was a draw. 

Albany provided some _ spring-like 
weather on March 28. Six RPI stu- 
dents arrived from Troy for Mohawk- 
Hudson Group’s meeting. 

At Baltimore, a Harbor Patrol 
launch was put at the SAE President’s 
disposal, and he was given a 214-hr 
inspection tour of the great Baltimore 
Harbor—where the Star Spangled 
Banner still waved at Fort McHenry 
on the night of September 12, 1814, 
and inspired British prisoner of war 
Francis Scott Key to write the im- 
mortal words which have become our 
national anthem. Responsible for this 
signal municipal honor to President 
Frudden was Baltirnore Section Past- 
Chairman George E. Hull, who, with 
Entertainment Committee Chairman 
Albert L. Theobald and SAE Journal 
Editor Norman Shidle accompanied 
the president on his maritime adven- 
ture. 

Washington Section presented SAE’s 
chief executive with a _ transparent 
plastic paperweight of which his ini- 
tials comprised the design, and had as 
honored guests to welcome the presi- 
dent, Past-President A. J. Scaife and 


Right: Jones, Moxey, Frud- 
den, Horine and SAE Jour- 
nal Editor Shidle look on as 
Emil Gohn and O. M. 
“Ollie” Thornton perform. 
Far right: Thornton lends 
Gohn his good right hand 
while A. F. DeLong and W. 
R. Herfurth attempt the vo- 
cals. Thornton held infor- 
mal tryouts at this meeting 
for a barbershop quartette 
to entertain the family al- 
bum party at Summer 
Meeting 





Brig.-Gen. F. S. Robillard, U. S. Marine 
Corps. 
At all meetings, the president show- 





Canadian Section’s Governing Board meeting at 

the Granite Club, March 24. Shown at lunch- 

eon are (I. to r.) Marcus L. Brown, Jr., SAE 

councilor and Section past-chairman; Ed F. 

Armstrong, vice-chairman; President Frudden, 

and C. E. McTavish, Section chairman and host 
of the occasion 


ed a film depicting the latest tractor 
and farm equipment designs at work. 

Assembled from parts of films made 
available by all the leading tractor 
producers, the film dramatized for city 
audiences the ingenuity of the Ameri- 
can farm boy (whom the president 


TEN 


Welcone 
On First la 


credits with much of the inventiy 
genius behind the new units), aj 
gave most of his listeners their fir 
glimpse of such startling items y 
cotton pickers, flame-throwing wee, 
killers, and corn-shuckers. Several ¢ 
the pieces of equipment shown will mt 
be on the market for another yer 
or so. 

Through his talks to the various Sx. 
tions, President Frudden brought men- 
bers into closer touch both with SAR 
national organization and with th 
tractor industry of which he iss 
part. Because he is SAE’s first tractor 
president, and because the tractor in 
dustry is interrelated in so many ways 


Left: Principals # 
Philadelphia Sec: 
tion’s April 9 meet- 
ing included (|. t 
r.) B. Frank jones 
technical chairma; 
John G. Moxey, |r, 
Section chairma; 
President  Frudder, 
and Merrill C. Hor 
ine, who spoke o# 


Development” 


“Current Motor bu 
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SECTIONS 


SAE President C. E. Frudden 


of Comprehensive Sections Tour 


with other industries represented in 
the Society, Frudden has made “Engi- 
neering Whys of the Modern Tractor” 
the theme of his Section talks. 

It seems significant, he said, that 
1916 - when SAE changed its name and 
tractor engineers came into the So- 
ciety - was the high point in American 
farm population. Since that date farm 
population has gradually decreased... 
but the nation has been better fed 
while total population has risen. 

A large percentage of this increased 
productivity has resulted from the 
spread of tractor use on American 
farms. There are 4,500,000 farms large 
enough to support tractor use; 2,250,- 
000 of these have tractors. By 1950, 
there may be 3,000,000 tractors. 

Tractor dimensions are dictated by 
tractor needs in the cornfield: there is 
18-20 in. clearance under the axles, and 
wheels are spaced to run between the 
rows. The machine is easily adaptable 
to other crops. Engines, too, follow a 
general pattern. Typical specifications 
include four cylinders, overhead valves, 
hardened exhaust valve seats and re- 
placeable cylinder linings. 


This combination of removable liners 
and a cylinder head containing over- 
head valves gives low fuel consumption 
performance, minimum cost of rebuild- 
ing when parts become worn. It also 
gives reasonably good operation on 
fuels in the distillate class, which often 
are cheaper than gasoline. 


Running at full load on 70-octane 
gasoline, tractor engines often deliver 
fuel economy in the range of 0.5 Ib of 
fuel per hp hr. : 

Maintenance is as simple as present 
technology can make it. Piston rings 
and cylinder walls usually have to be 
replaced two or three times during 
engine life because of dust accumula- 
tion. But a complete outfit of pistons, 
piston rings, pins and bushings for a 
t-in. bore engine costs only $32.64, and 
the farmer can do the overhaul job 


himself. 


Tractor parts improvements cannot 


MAY, 





Washington Section Chairman Alwin A. Gloetzner, Frudden, and SAE 
Past-President A. }. Scaife at April 8 meeting 





Section Past-Chairman P. C. Ritchie, President Frudden and Chairman 
C. T. O’Harrow shown at Milwaukee Section dinner meeting, March 7 


stop much short of 100% efficiency. 
Engineers, Frudden said, are not satis- 
fied with air cleaners 99% efficient, be- 
cause under the rigors of farm opera- 
tion the 1% of dust that finds its way 
into engine cylinders can do a lot of 
damage. 

Of particular interest to aircraft 
and automobile engineers searching for 
materials to save weight and thus add 
payload was Frudden’s explanation of 
tractor engineering’s unique material 
needs. The tractor designer wants a 
low-density, low-cost-per-lb material 
to achieve good traction through extra 
weight without extra bulk. 

Frudden emphasized the happy 
meeting of mutual interests that has 
been an important result of the entry 
of tractor engineering into SAE. The 
tractor provides an immense actual and 
potential market for tires and for 
fuels; and SAE standardization of 
rubber tires and tractor power shafts 
has been invaluable to the industry. As 
a result of this work, it is possible now 


SAE Staff Member Hollister Moore, Chairman 

Paul Hovgard and President Frudden about to 

enter the altitude chamber at Cornell Aero- 
nautical Laboratory in Buffalo, March 25 


9] 


to couple any tractor of any model 
with almost any power-take-off-driven 
implement without special parts or 
special fitting. 

Even more far-reaching than im- 
mediate benefits to the manufacturer 
and the farmer are the fertile possi- 
bilities standardization has uncovered 
for new applications of machinery to 
farm use. 

















State Engineer Tells 
Of Safety Inspection 


by JEAN YO RAY, Field Editor 


VIRGINIA Group, March 17- This 
Group took advantage of the coming 
resumption ,of Virginia’s semi-annual 
inspection of all licensed motor vehicles 
to invite \Capt. W. L. Groth; safety 
engineért of the’ Division of State Po- 
lice, to speak to its dinner meeting. 

Groth told the 173 members and 
guests present at the Country Club 
meeting that the first postwar inspec- 
tion peried would extend from July 1 
to Aug. 31, and outlined requirements. 
Shortage of parts and labor during 
the war period, he said, have resulted 
in much deferred maintenance, and 
made it advisable to extend the usual 
30-day period to two months. He 
urged garages and service stations to 
make sure that ali vehicles brought 
in for inspection are properly prepared 
and repaired, pointing out that negli- 
gence on this score would result in 
loss of the station’s permit and fining 
and blacklisting of the mechanic in- 
volved. He also outlined equipment a 
garage must have to qualify as an 
inspection station. Increase in highway 
accidents, he said, is responsible for 
the resumption of inspections. 

J. Y. Ray, a past-chairman of Vir- 
ginia Group, pointed out advantages of 
the state inspection from the viewpoint 
of fleet operators and garage owners. 
He said that past experience indicated 
that it kept mechanics on their toes 
and resulted in better work throughout 
the year. There were less frequent 
trips to the garage for repairs, because 
work. was done properly when the 
vehicle was repaired, and maintenance 
costs were thus lower. 

Ray took dealers and garage owners 


to task for poor workmanship and 
questionable practices followed in most 
shops and garages, pointing out that 
they react to the detriment of the 
whole industry. He urged dealers and 
garage operators to pay more atten- 
tion to treatment the customers are 
getting both in front and in the shop. 
While a customer might not complain 
to dealer or service manager when he 
is dissatisfied with treatment or work, 
the same customer does not hesitate 
to broadcast his treatment to friends 
or anyone else who will listen. Such 
broadcasting does the automotive in- 
dustry no good, he said, and can build 
illwill that is hard to overcome. 


Turbine Expert Covers 
Ancient History, Future 


by WARREN HASTINGS, Field Editor 
CANADIAN Section, March 24 - “The 
Gas Turbine’ was the subject of a 
paper, illustrated with slides, by Prof. 
E. A. Alicut, president of Affiliated 
Engineering & Allied Societies, profes- 
sor of mechanical engineering and 
chief of the Mechanical Engineering 
Department, University of Toronto. 
There are currently enrolled at the 
University of Toronto some 40,000 stu- 
dents, and more are taking the courses 
of the Faculty of Applied Science and 
Engineering now than the total en- 
rollment at “Varsity” at the time many 
members of the Section were ‘“swat- 
ting” there. The engineering faculty 


is laboring under the no-mean difficulty 
of having its student body divided into 
two parts, one centered in the campus 
and the other occupying the structures 
of Ajax, midway between Toronto and 
where high explosives were 


Oshawa, 





Wagner Electric Corp. was dinner host to members and guests of St. Louis Section, March 11. 

G. A. Waters, vice-president, welcomed members after dinner in the corporation's new 

cafeteria, and described the plant's operation. Production problems were briefly discussed 

by C. W. Hesse, general superintendent. A group of the membership is shown here inspect- 
ing exhibits before dinner 


made in wartime. Student body of 
University is said to be the largest of 
any university in the world outside the 
United States. What is better is ths 
its large element of returned men ha 
proved to be a stabilizing and energiz. 
ing factor rather than a disruptive oy, 
as some cynics 
predicted. 

Guest-Speaker Allcut traced the de 
velopment of the turbine from 4, 
aeolipile by Hero of Alexandria, an 
had a large proportion of the engi. 
neers present cudgeling their brains » 
endeavoring to remember just what 
entropy and adiabatic expansion ,. 
In addition to his description of ¢, 
various types of gas turbines, Alleut 
referred. to the potentialities of py. 
verized coal turbines. He gave it as his 
opinion that the axial type of gas tyr. 
bine will supersede the radial type, anj 
that the turbine in its present stay, 
of development is no threat to the co 
ventional internal combustion engiy. 
as the power unit of road vehicles 

Among much else of interest, | 
stated that the Rolls-Royce Derwent \ 
burns over 150 tons of air per hr, a 
consumption of nearly 4,000,000 . 
of air every 60 min. 


the 


had pessimisticajj, 


th 


Graphite Question 
Sparks Long Argument 

by CK, AT 
INDIANA Section, March 13 - Vivi 
discussion followed presentation 
Paul Klotsch’s Annual Meeting paper 
on ‘‘Copper-Brazed Crosley Motors’ a! 
this meeting. Unusually long discus- 
sion was tipped off by the question 


gasoline or oil?” 

Klotsch answered that it is not nec 
essary to have a premium gas, but that 
Crosley recommends premium oll bt 
cause the high speed of the mol 
causes frothing in standard oils. Ask 
about graphite in oil, he admitted 
had no scientific data to back his 
mental feeling, but “If I am driving 4 


car that has graphite in the oil and! 


lose all oil pressure, I still drive hom 
if the oil didn’t have graphite in 
would take the train home.” 

The long argument on this subject 
finally ended when H. L. Elfner of ! 
ternational Harvester Co. told a st 
about a young boy in 1913 whi 


trying his best to beat the tim 
piece work on a single spindle 
press. The drill press bearing 


freezing on the job, because of lac! 
continuous oil flow, and after mé 
such hold-ups there was a breakd 

The boy asked the machinery ™# 


what could be done... he drilled 


oil hole out a little, sprinkled a litt® 


graphite into the hole, and the 
press never broke down agai! 














he Annual Cleveland-Section-Sponsored Student Meeting 
t He Gives Young Engineers a Glimpse of Future Opportunities 
e P 











r, a LEVELAND 
Future Opportunities 
raduate Engineers” was the theme of 

student dinner meeting 

Cleveland Club under 

the Cleveland Section. 

turing a panel of experienced engi- 
rs from various local organizations, 
eeting provided first-hand infor- 
for students soon to be seeking 
ployment in their chosen field. 

125 students of Case School of 

Science and Fenn College, 
members of the two institu- 
aper tions, and members 


March 19 
for Young 


Section, 


ne il lal 


rship of 


ind Cleveland Section 
for a chicken dinner at 6:30 
evening of good fellowship 
tical discussions followed. 
George Tanker, chairman of Student 
Activities, welcomed the men of Fenn 
nec- ind Case and presided at the enlighten- 
t g after-dinner session. He introduced 
F. Steeneck, Cleveland Section sec- 
notor tary, who presented the chairmen of 


\Y nd prac 





sk ‘ase and Fenn student groups with 
h tudent pins for the respective 
rsnips. 


‘ 


ing 3 A high point of 
und I re ntation of 


' the evening was the 
awards to winners in 
contest sponsored by the 
Section. Participants were 
Fenn engineering students. 
Sharp, Case junior, received the 
f In- nrst e of $25 and an engraved 
his paper titled ‘Drill 
Bernard Weiczorek, Case 
an honorable mention 
for his paper “Aircraft 
The committee 
ck is composed of George Tanker 
ma! oe Weatherhead Co Henry 
I Luet yer of the Cleveland Graph- 


S ‘ I ror 


on 


umps.”’ 


of 


e Co., Norman Hoertz of 

d t z Products, Inc., and George 
Jittle — f The Weatherhead Co 
irill : I ade the presentations. Award 
were donated by Donald 








Robert Sharp of Case, winner of the essay 
contest, and George Hufferd, chairman of 
Cleveland Section’s Placement Committee 


Smellie of The Hoover Co., 
ton, Ohio. 

Main purpose of the meeting from a 
service standpoint was embodied in the 


North Can- 


panel discussion, featuring the panel 
of five engineering experts. On the 
panel were A. T. Colwell, vice-pres- 


ident in charge of engineering, Thomp- 
son Products, Inc.; E. W. Greasle, 
employment manager, Warner & 
Swasey Co.; Art Hewitt, proprietor, 


Mixed group of Fenn and 
Case engineering students 
at dinner 


Panel of engineering experts 


at Cleveland Section stu- 
dent meeting. Left to right: 
A. T. Colwell, Thompson 
Products, Inc.: E. W. 
Greasle, Warner & Swasey 
Co.: Art Hewitt, Ohio 
Screw Products Co.; Ru- 
dolph Bauhof, Ernst & 
Ernst; and E. R. Sharp, 
NACA 


Ohio Screw Products Co.; Rudolph 
Bauhof, Ernst & Ernst; and E. R. 
Sharp, manager of the Cleveland 
Laboratory, NACA. The panel was 
also supported by members of the 
Governing Board of the Cleveland 


Section. 


Each member of the panel talked 
briefly, explaining the type of engi- 


neering employment in his own firm 
and discussing engineering opporttfin- 
ities generally. The panel members 
indicated approximate salaries that 
students might expect in various en- 
gineering positions and discussed the 
duties and responsibilities connected 
with the various positions. 

The short taiks were followed by a 
lively question and answer period con- 
ducted on the order of “Information 
Please.” This period last an hour and 
twenty minutes. And at the conclusion 
of the meeting, students lingered to 
ask even more questions and to gather 
all information possible. 


Questions asked concerned employ 
ment in foreign countries, age barriers, 
military credit, summer employment 
opportunities, split shifts, opportunities 
in moving from job to job, effect of 
extra-curricular work on employment 
chances, credit given for Army or 
Navy experience, significance of extra 
degrees, training programs, advance- 
ment patterns, and on. All ques- 
tions were answered fully by the panel 
and by volunteers of the 
3oard. 

Students, faculty advisers, and guests 
were unanimous in their 


SO 


Governing 


declaration 
help- 


that the meeting had been most 
ful as well as enjoyable 

















SCHRODT 
. . of British Columbia 


Phil J. Schrodt is British Columbia 
Group’s first chairman. He gets most 
of the credit fov the Group’s formation 
la#t year. Besides, he is the man who 
keeps the big rubber-tired fleets of 
the B. C. Electric Railway Co. and 
B. C. Motor Transportation rolling. 
Amiable, long-legged and able Schrodt 
is a veteran on SAE membership roles. 
And he’s about the busiest automotive 
engineer in Canada’s Pacific Province 

. » except in duck shooting season! 

When the season for anything that 
“flies in the air but elephants” is of- 
ficially opened, truck and bus main- 
tainer Schrodt leaves a note for his boss 
(when he doesn’t take him along), bids 
his wife and two children fond good- 





Phil. J. Schrodt 


byes, and is gone for the swamps. 

BCMT Mechanical Superintendent 
Schrodt has been a resident of Van- 
couver off and on since 1910. Add a few 
years with Uncle Sam’s air forces on 
the Mexican border, apprenticeship in 
Vancouver’s Burrard Iron Works, ad- 
ditional training in the same field in 
Seattle, experience on Standard Im- 
perial and Atlas gas engines, a ticket 
from Oregon State College, night fore- 
manship for a pioneer B. C. motorcoach 
line-and this young man with two 
decades of service with bus-operating 
B. C. Motor can easily qualify as one of 
the leading highway transport trouble- 
shooters in the entire Pacific North- 
west. 

War and parts and equipment prob- 
lems added a few gray hairs to Phil 
Schrodt’s head. Formation of the B. C. 
Group added a few more. And now, 
with the B. C. Motor fleet constantly 
increased, Schrodt is busy briefing for 
yet another responsibility. Trackless 
trolley coaches will make their initial 
appearance this summer on Canada’s 
Pacific coast. 

—by J. B. Tompkins, Field Editor 
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RELLER 
.... of Twin City 


Carl R. Reller has worked hard for 
Twin City Section. He has been treas- 
urer, secretary, vice-chairman and now 
chairman since its organization as a 
Group in 1943. 

Reller is a native of Nebraska. He 
went to the state University, where he 
took a spirited part in athletics, was a 
track star and got his letter in cross- 
country. 

He started work for Minneapolis- 
Moline Power Implement Co. im- 
mediately after taking his BS degree 
in 1930. His first order was to de- 
velop a complete line of natural gas 
burning engines. The work was car- 





Carl R. Reller 


ried on over several years, much of it 
in cooperation with Texas A&M. 


This project completed, he did field 
development work for about four years 
— supervising development, erection, and 
testing of agricultural implements in 
the field. 


In 1936 he was put in complete 
charge of the experimental laboratory, 
and three years later was running all 
experimental work, laboratory and 
field testing and research development. 
During the war he tested such items 
as the Minneapolis-Moline Jeep and 
the 6x6 Prime Mover built for the 
Army and Navy. 

Reller lives in Minneapolis with his 
wife and two children. But he spends 
free time on a large farm in Nebraska, 
indulging his favorite hobby. Stamp 
collecting and fishing are secondary to 
his first love of growing things. 

~by Hamilton Lufkin, Field Editor 
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TRUSLOW 
... . of Virginia 


Things that attract the ordinary 
mortal leave H. B. Truslow, chairmay 
of the Virginia Group, cold. Even ti, 
cacophony of V-J Day celebrations i, 
the capital of the Old Dominion fajjg 
to bend his elbow, but lucky indeed an 
his friends who are invited by th: 
chairman and his charming wife tp 
partake of out-of-season delicacies 
from their deep freeze. 

His business and his family constitu 
his hobby. Rumor Has it that a master 
parts catalog disappears from the main 
branch of his Richmond Auto Party 
Co. and returns again only when he 
has completed vacations at Virginis 
Beach. 

Considered an authority on engine 
rebuilding, H. B. has made a name for 
his organization through liberally re. 
warding those who show interest ip 
their work. He encourages employees 
to broaden their knowledge of main- 
tenance through vocational and cor 
respondence schools. Employees enjoy 
two or three outings a year, and Trus- 
low shows deep personal interest in 
everyone who has helped to make his 
business so successful. 

An officer in several jobber organizs- 
tions, he is also active in the Kiwanis 





H. B. Truslow 


and does much to better the lot of the 
underprivileged. His mind dwells 
more constructive things than storie 
with which the undersigned regal 
any group at any time. He’s not evel 
intrigued by African Golf - but we #l 
like him. 
-by Jean Y. Ray, Field Editor 


This is the eighth installment 
in a series of biographies © 
1946-47 SAE Section chairmet 
Next month three more field 
editors will report on their Se 
tion chairmen. 
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ersatile Fuel Test 


Equipment Described 
by R. W. DONAHUE, Field Editor 


pHILADELPHIA Section, March 12 - 
Described by Technical Chairman A. 
Ludlow Clayden as “possibly one of 
those significant events in technologi- 
cal history,” @ paper on “The Elimina~ 
tion of Combustion Knock was pre- 
sented before this Section by E. M. 
Barber of the Texas Co. Before one 
of the Section’s largest audiences, 
Barber, co-author of the paper with 
J. B. Malin of Texas Co. and J. J. 
Mikita of E. I. duPont de Nemours & 
Co., Inc., described the development of 
an internal conrbustion engine process 
which is capable of digesting the com- 
plete range of octane and cetane num- 
ber fuels. In addition to its indiffer- 
ence to octane and cetane quality, the 
process has been Shown to operate suc- 
cessfully on fuels of various volatilities 
and preignition resistances. 

In describing the Texaco Combus- 
tion Process, Barber briefly traced the 
origin of knock in internal combustion 
engines. In the case of spark ignition 
engine knock and preignition, he said, 
fuel ignition quality requirements re- 
suit from tendency for spontaneous 
ignition to occur. In diesels, knock 
results from a delay in the occurrence 
of spontaneous ignition. In both cases, 
spontaneous ignition occurs as a result 
of the residence of combustion air-fuel 
vapor mixture for some finite time at 
combustion-chamber temperatures and 
pressures. Barber and his co-workers 
developed their process with the pur- 
pose of reducing the residence time of 
the mixture in the cylinder. 

In a series of colored slides, Barber 
showed schematically the introduction 
of fuel into the combustion chamber 
through an injection nozzle into a di- 
rected swirl of air such that a com- 
bustible mixture was formed in a lim- 
ited zone only. This inerement of 
combustible mixture moves past the 
spark plug, is ignited, and is continu- 
ously replaced by new increments of 
combustible mixture until all air is 
consumed. Thus the idea of reducing 
residence time of the fuel and air mix- 
ture in the cylinder is accomplished. 
Barber pointed out that the combus- 
tion timing in this process depends 
jointly on the injection timing and the 
spark timing. For a given injection 
timing, it is possible to vary the spark 
timing over the “spark tolerance” 
range. This range varies for each in- 
jection timing. 

Most of the work reported has been 
done in a single-cylinder CFR engine. 
Operating conditions were varied over 
& wide range. Compression ratios 
ranged from 6- io 11-1, with normal 
operation at 10-1. Manifold pressures 
Were varied from 10 to 120 in. of hg 
abs; speed from 200 to 3600 rpm; 
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jacket temperatures from 212 F to 375 
F; and mixture temperatures from 90 
F to 400 F. 

In response to a question, Barber 
reported that the process has been 
shown to be very flexible in operation, 
being capable of going from no load to 
full load and vice versa with no diffi- 
culty. Further questions revealed that 
the development is continuing, with 
consideration given to the application 
of the process to two-cycle operation. 


Modern Methods Told 
At T&M Panel Session 


by CHARLES FOELL, Field Editor 


METROPOLITAN Section, April 3— 
More than 80 fleet operating and main- 
tenance engineers were given the in- 
side story of modern maintenance 
methods at a vigorous T & M Panel 
Meeting when ills of electrical systems, 
carburetors and engine components 
were diagnosed by three specialists. 

Frank Macy, the Durham Co., went 
to the seat of generator, regulator and 
battery troubles, and came up with the 
conclusion that an ounce of preven- 
tion would save the fleet operator many 
dollars of costly repair work. 

Source of most trouble, he said, was 
the common error of overloading the 
generators -— asking them to produce 
more than they should, under the poor- 
est operating conditions of dirt, grease 
and heat. Electricity is always right, 
Macy said, it is the application and 
usage that is wrong. The spotlessly 
clean, ideal operation of a power house 
generator was cited as the direct op- 
posite of automotive conditions. 

Discussing carburetor design and op- 
erating ills, E. D. O’Reilly, Stromberg 
Carburetor Division, has found that 
most of the carburetion troubles suf- 
fered by the fleet engineer stem from 
incorrect knowledge of the functioning 
of the carburetor itself. Most so called 
repairmen tried to blame a carburetor 
for all motor ills—to find out too late 
that compression or ignition was at 
fault. As an example of incorrect 
knowledge, O’Reilly offered the com- 
mon error of installing adjustable 
metering jet to try and accomplish 
what only one very precise factory set- 
ting can accomplish. 

Third man of the all-star team, in- 
troduced by William R. Cubbins, Jr., 
chairman of the Panel Meeting, was 
Joseph A. Doyle, who recently returned 
to Sun Oil Co. after service in the 
U. S. Army overseas as a colonel. 

“Know how” and proper instru- 
mentation are essential if the operator 
of a fleet of vehicles is to keep his 
equipment running and earning a 
profit, Doyle said. 

He described a step-by-step pro- 
cedure, based on a technique whereby 
malfunctioning is broken down into 
three major categories: compression, 
ignition and carburetion. 


5 


These tests are arranged in a se- 
quence whereby trouble is determined 
by the process of elimination in which 
series the most prevalent ills are 
tested for first. 

As a result of this arrangement, 
many of the later tests in each series 
often do not need to be made, inas- 
much as the trouble is quickly located. 

Instruments properly designed re- 
quire an understanding operator. But 
a little careful training on a long- 
tested procedure will save time and 
money in the long run, Doyle said. 











 VENTAIARM 


Ever try putting a size-5 shoe on a 
size-10 foot? It's comparable to filling 
the majority of gas tanks, using modern 
pumping equipment, without spillage. 





To be safe and efficient, today's gas tank 
must offer these vital advantages: 


* Ability to fill— without blow-back 
—at modern commercial pumping 
speed — substantially 15 gallons 
per minute - Positive warning when 
the tank is properly full - A safety 
zone, to eliminate spillage dve te 
expansion from temperature rise 
* A filler-neck that provides sub- 
surface filling — thus preventing 
evaporation during filling. 


VENTALARM has been designed to pro- 
vide this four-phase fueling efficiency. 
For use on any standard tank, its whist- 
ling means fast-filling, non-spilling con- 
venience — makes any tank as modern as 
the pump from which it fills. Fifteen auto- 
motive makers now include VENTALARM 
os standard factory equipment. 


*T. M. Reg. U. 8. Pat. Off. 


SCULLY SIGNAL COMPANY 


88 FIRST ST., CAMBRIDGE 41, MASS. 
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AN EASY WAY TO BRING ROTARY POWER 
TO ANY POINT IN A MOTOR VEHICLE 


With an S.S.White power drive flexible shaft take-off from 
the transmission, rotary power can be delivered to any 
point in an automobile, bus, truck or other motor vehicle 
for operating accessories. The take-off is easy to make 
and the flexible shaft can be readily installed where it will 
be out of the way all the way. 


Combinations of flexible shaft, casing and end fittings 
can be supplied in a wide range of capacities and in prac- 
tically any length—ready for easy connection at both ends. 


Remote control of radios or other accessories can also 
be provided from any point to any other point in a vehicle. 
Combinations for such applications are made up with re- 
mote control type shafts specially designed for smooth, 
sensitive control. 


WRITE FOR 260-PAGE HANDBOOK — FREE 


The 260 page S.S.White Flexible Shaft Handbook gives full 
facts about flexible shafts and their application. A copy is 
yours—free—if you will write for it on your business letter- 
head and state your position. 


S.S.WHITE ~~ 





THE S. S. WHITE DENTAL MFG. = INDUSTRIAL DIVISION 


EPT. J 16 EAST 40th ST., NEW YORK 16, N. Views 
FAEXIGLE SHAFTS + FLEXIGLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES + CONTRACT PLASTICS MOLDING 


One of America AAAA Industrial Enterprises 









Heavy Trucking Grows 
Despite Legal Limits 
by J. B. TOMPKINS, F 


BRITISH COLUMBIA Group, Mars 
12—More power, better brakes ,. 
lighter and cheaper trucks were liste 
as the number one “wants” of the om. 
mercial trucking industry on the De, 
cific Coast by R. C. Norrie, chief eno: 
neer of the Kenworth Motor Truk 
Corp., at this meeting. Though be 
cause of load and size limitations ; 
Canadian highways, large Kenwor 
trucks are confined largely to the ol 
vate roads of the logging industry ; 
British Columbia, engineer Norrie sai 
that heavy trucking is rapidly “comin 
into its own.” , 


Vu 


“The worst evil the highway tray. 
portation industry has to contend with ( 
however, is its nuisance to the privat i 
motorist,” he warned his Canadia ; 
listeners. “Heavy trucks laboring y 
steep grades and bottlenecking traf 
breed restrictive legislation.” 





War, Norrie recalled, sparkpluggej 
the lifting of load limits in « 


states. But more _ important, tk La 
stressed, the emergency’s demand {or Fx 
more power and larger loads ta 
brought about better motor desigr 


creased horsepower, lowered 
per horsepower and improved « 
Transmissions, too, he claimed 
improved and redesigned, wit! 
torque capacity in some _ uppe 
much as 20%. 

In heavy truck design, he warned 
steering mechanisms have been push 
“fairly well to their limit” without th 
addition of boosters. Front axle t 
bles he laid to speed rates rather t 
engineering. In construction of K 
worth equipment, he claimed 
pressed steel housings for rear ax 
had been found best. 

While discussing the use of light 
weight alloys, Norrie passed a sect 
of aluminum alloy extrusion among his 
audience. Aluminum, he _ explail 
was being used extensively in all Ken: 
worth highway models for transpor 
ing commodities ranging from hay | 
beer and general freight. Little is use¢ 
however, in heavy logging units, s 
unlike highway carriers, they ar 
weighted to conform with state |! 
limit standards. 








Weight savings in highway ! 
through the use of aluminum 
rails he listed as some 27% ~ ty! 
he said, of savings made throug! 
the vehicle by aluminum us¢ 
ings. Though he claimed some 2 
could be saved by the use of the lig! 
metal for rear axle housings 
Timken model), Norrie said the s@' 
was small in comparison with thet 
weight of the vehicle. In this insta 
he claimed, rigidity was need 
than lightness. 


Used in hubs, however! i 














in weight; in brake 


me vv’ 


aves >‘ fe ‘ 
noes the saving 1S 50%. 

shoes Ui é : ; 

* ''n the discussion and question period 


rrie’s address, he claimed 


’ ele energy dissipator was 
re ich” in the experimental 
. al ictually it is only an elec- 
“¥ yperating in reverse and 
, jisturbance” to act as a 
Saher’ 1 the brakes. It won't, he 
,imed, provide a “complete stop” but 
wee ly “give aid” on hills. 

Mi tor bearings, he replied in answer 
ember of the B. C. group, are 
proved. Replying to another 

pans he claimed a preference for 


as compared with double 
The worm type,is 
e said; has fewer adjustments 
wer parts to “work loose.” 
drive does ‘“‘a good job” any- 


arives. 


concluded. 
Hosts to the meeting were Van- 
iver’s Ferguson Truck & Equipment 
Ltd. British Columbia distribu- 


Kenworth trucks 


Labor Economist 
Examines Policy 


DETROIT Section, March 24 


“The 
America must retrace their 
steps in labor policy to correct mis- 


s of the past ten years and avert 
dening of Government regulations,” 


ared Dr. Leo Wolman, professor of 


nics, Columbia University, ad- 
ressing the Detroit Section at the 
Hotel Statler Approximately 500 
bers and guests heard the noted 


onomist in his discussion of 

The Next Steps in Labor Policy.” 
ynsequences of labor policy run 
Wolman declared. Labor policy 
not only a limited range of 
fic issues such as wages, seniority 
In the long run it 
ll determine how the economic 


losed shop 


olitical life of society is organized. 
as everyone can see, is a 
first importance to the 

the United States 
described the impact of the 
made in the early 1930's 
embarked on a _ national 
unionize 
Today some 150 or 200 na- 
dominate the 
basic economic 
as steel-making, transpor- 
ning and construction. The 
great to unionize every 
luding professional men, en- 
nd even management. The 
the unionization itself on 
ad scale is to reduce the job 
es by making it impossible 

select employment 
ational 


have 


“crusade’’—to 
1ons labor 


our activ- 


unions are _ strong 
their way,” he said. 
ive already lifted the level of 

introduced restrictions and 


inflexibility into the economic system.” 

Wolman outlined two alternatives 
which we may choose in America: 

First is to accept existing conditions 
and trends in labor relations which 
further strengthen organized labor. 
This sanctions large scale national 
monopoly and invites progressive state 
intervention into the affairs of both 
business and organized labor. 

Second alternative is to retrace our 
steps in labor policy, to enact correc- 
tive labor legislation and to follow 
administrative policies which will put 





unions under the law, expose them to 


competition, and thus loosen their 
monopolistic hold on industry and 
labor. 


He characterized labor relations in 
this country as “practiced on a nervous 
basis” and one that is not conducive 
to improved labor relations. 

Our mistakes in national policy are 
not unique, he pointed out. An ex- 
ample is that in England three years 
ago the book “Full Employment” by 
Sir William Beveridge was char- 
acterized as the most significant in 50 








CHEMICALS 


PROCESSES 





RUST PROOFING AND 
PAINT BONDING 
Lranodine 
Duridine 
Alodine 
Lithoform 
Thermoil-Granodine 
RUST REMOVING AND 
PREVENTING 
Deoxidine | 
Peraline | 
PICKLING ACID INHIBITORS 


Rodine 





AMERICAN C 
AMBLER 


Airborne transportation of this decade has 
relegated obsolete aircraft to museum 
rooms. As the science of aeronautics has 
progressed, so has flight performance 
advanced in simplicity and efficiency. 


Modine 


a product of the American Chemical Paint 


Company, has assumed a comparable 
position in the field af aluminum rust 
proofing and paint-bonding. 

“Alodine” is a 


rapid and effective chemical treatment for 


Alodizing with simple 
aluminum and its alloys. It requires n« 
special skills, no current and therefore, nc 
A highly 
is formed in less than 
three minutes and at practically room 


expensive electrolytic equipment 
protective coating 


temperature, while comparable coatings 
produced by other methods require an 
hour or more for their formation. 

ALODINE seals as it coats and 
aluminum for exceptional ¢ 


prepores 

orrosion 
resistance and excellent paint adhesion in 
a minimum of time and with ao minimum 
of equipment 
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i PAINT CoO. 
PENNA. 











years. Today the words are not men- 
tioned. There is full employment, but 
not enough production, and some En- 
glishmen might even exchange the 
1937 condition of millions unemployed 
but plentiful supplies for today’s re- 
versal. 

Wolman, prominent in Government 
boards and agencies during the years 
of the “crusade,” declared that it was 
never the intention of Congress to 
force everyone into union organiza- 
tions but referred to a recent proposal 
by Fiorello LaGuardia to establish 
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four big union organizations to run all 
of the economic system. He character- 
ized this as a duplication of the 
Italian corporate state—‘“a great myth, 
and a great failure.” 

Yet only in Russia has our “joining 
rate” been exceeded, he declared. 

Transcending the need for peace is 
the need for democracy, Wolman said, 
pointing out that there are formulas 
for enforcing peace which no Amer- 
ican would choose because they mean 
dictatorship. He said that our next 
steps in labor policy should be those 
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* All ROCKFORD Spring Loaded CLUTCH plates 


CUSHIONED ENGAGEMENT 


VIBRATION DAMPENING 


not only are carefully checked for accuracy of 
dimensions but are inspected on a rotary static 
balancing machine. 


Uniform operation, minimum 


wear, less frequent adjustment and long life qual- 


: ities of ROCKFORD Spring Loaded CLUTCHES 
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thus are protected during production. 
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Send for This Handy Bulletin 
Shows typical installations of ROCKFORD 
LERMAN CLUTCHES and POWER TAKE-OFFS. Contains |S 
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which preserve our liberties ang age 
our economic organization on ind. 
vidual merit, rather than the recent 
trend to Government control ang , 
perpetual class struggle. 

“What did we do to get in this q,» 
Wolman asked. “We passed some jay, 
and set up some agencies,” was his 
answer. Necessary for a Satisfactory 
adjustment is action by Congress: 
(1) to clarify the laws, (2) to dea) with 
monopolies such as unions have be. 
come, (3) to keep the peace and ayoj 
the kind of violence where Massed 
pickets range through towns with club; 
and (4) to require some standards y 
decency among the union organiza. 
tions. 

Clarification needed includes ». 
writing of the Wagner Act to stat 
clearly whether foremen may be ¢. 
ganized into unions, steps to remoy 
the “muzzle” from employers, and ney 
language in the Fair Labor Standard 
Act to avoid repetition of things lie 
the “portal-to-portal” bonanza. 

“Will that settle the labor troubles’ 
Wolman asked, and answered, “No!” 
He said that all that we can do js 
minimize the troubles and see to it that 
our economic system has two well 
guarded fundamentals maintained ir 
it: 

First, flexibility—room to turn around 
because circumstances have changed 
to change your costs, and to remold 
your business; and second, a system 
that can throw off a surplus when 
times are good, or “put things aside 
for the future. 

He closed saying, ‘““‘We were a reck- 
less people when we set out on a path 
that would destroy our economic sys- 
tem .. . a lot of good it does to havea 
humanitarian employer if he can't 
make enough money to keep the busi- 


| ness operating. A union leader who 


yells against profits and wants to take 
all profits away from business today 
is rendering a disservice to his own 
members.” 

Wolman was introduced by Frank 
Rising, general manager, Automotive 
& Aviation Parts Manufacturers, Inc 
and V. C. Young, chairman of the De- 
troit Section, presided at the meeting 


Safety Engineering 


Cuts Insurance Cost 


by ARNOLD R. OKURO, Field Eaite 
NEW ENGLAND Section, March 11- 
Insurance is little different from 4ny 
other business, Arthur D. Cronin tcl? 
this meeting, except that manufacture’ 
cost is, instead, loss cost, and is C0? 
trolled not by the seller but by the 
buyer. For this reason the only Way 
in which cost can be reduced is bY 
buyer cooperation in reducing 103s. 
Individual buyers of automobile '™ 
surance can help reduce cost by & ©" 
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sistent campaign of educa- 
me Deiat pal In the case 
fleet buyers, concentrated measures 
be resorted to, and the buyer can 
t from the results by an experi- 
nce equity credit applicable to the 
beet risk under an Experience Rating 
Pian. Medium through which these 
egults may be accomplished is known 
, Safety Engineering, 
-_ into two general classifications: 
Close supervision of physical operat- 
'¢ equipment of automobiles or 
rucks; 2. Efforts by the safety engi- 
weer to educate drivers safety-wise. 
Downward trends in loss ratios, 
onin said, have proved the efficacy 
¢ concentrated attention and the co- 
pperation of the assured. 
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Light Planes, Turbos 


On Aircraft Program 
by R. W. BIXLER, Field Editor 


SOUTHERN CALIFORNIA Section, 
Feb. 6-Two papers highlighted this 
Section’s aircraft powerplant engineer- 
ing meeting at the Biltmore Hotel: 
“Design Trends in Turbojet and Turbo- 


Bprop Aircraft Engines,” by Earl V. 


Farrar, manager of Wright Aeronauti- 
cal Corp.'s Gas Turbine Division, and 
“Powerplant Requirements for Per- 
sonal Aircraft,” by Peter Altman, con- 
sulting engineer. 

Farrar presented a running descrip- 
tion of gas turbines from the “Smoke- 
jack” through one of the most power- 
ful turbojets in this country — General 
Electric’s TG-180. 

Smokejack was a “‘chimney” turbine 
designed to turn a spit for roasting 
meat. Leonardo da Vinci suggested 
the idea in 1550, and a model was built 
some time in the Seventeenth Century. 
The TG-180, on the other hand, con- 
sists of an axial flow compressor, can- 
type combustion chambers, and a fixed- 
area exhaust nozzle. Its thrust power 
at transsonic speeds is approximately 
equivalent to the combined power of 
15 modern automobiles. This engine is 
being used to power the Douglas D-558 
“Skystreak,” which is to be used as & 
fying laboratory in exploring the 
transsonic speed range. 

Both the axial-flow and centrifugal- 
type compressors, Farrar said, have 
been used with success. Advantages 
of the centrifugal type are extreme 
ruggedness and no measurable loss of 
Performance from accumulation of 
dirt in the passages. Advantages of 
the axial-flow type are a higher peak 
efficiency and smaller diameter .. . its 
disadvantages are the relatively fragile 
structure, easily damaged when for- 
“ign particles enter, and deterioration 
'n performance from an accumulation 
of dirt in the blading. Farrar believes, 
however, that the axial-flow type will 

used to a practical extent in a few 


MAY, 1947 


and breaks ‘ 


years when the disadvantages have 
been overcome. 

Variable area exhaust nozzles are 
not generally used either in the United 
States or England, he said, because of 
difficulties presented by the extreme 
heat encountered. Use of a variable 
area permits adjustment of the jet 
velocity to obtain minimum fuel con- 
sumption and maximum thrust as de- 
sired under various conditions of 
flight. It is felt that the design diffi- 
culties will be overcome and this device 
applied to turbojets of the future. 
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Turboprop seems to have few advan- 
tages over the turbojet other than per- 
mitting bends in the exhaust system. 
It presents problems in air intake, 
which is obstructed by the presence of 
a reduction gear and propeller, in the 
means of mounting the engine, and in 
its requirement of lubrication for the 
reduction gear, causing greater oil 
consumption. 

Altman’s paper was based on a sur- 
vey made for Continental Motors Corp. 
to determine the probable market for 
personal planes during the next 5-10 
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The slip-on-the-transmission-shaft feature permits the spline, on this 
MECHANICS Roller Bearing UNIVERSAL JOINTS and tubular shaft 
assembly, to be lubricated by the lubricant in the transmission — elimi- 
nating the conventional reservoir and stub shaft. Let our engineers show 
you how this and other MECHANICS features will help you reduce 


weight and costs in your new model. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 
2020 Harrison Avenue, Rockford, Ill. . 


Detroit Office, 7-234 G.M. Bldg. 








years, and to obtain powerplant re- 
quirements for those planes. A few of 
the “majority” preferences of aircraft 
builders reported were: 

Power range .. . 80-90 hp at 2309 
rpm for 2-place planes; 100-130 hp at 
2300 rpm for 3-place planes; over 150 
hp at 2300 rpm for 4-place moderate- 
priced planes; and 220-250 hp at 2300 
rpm for 4- or 5-place deluxe planes. 


Cylinder arrangement . . . aircooled 
flat opposed type engine. 
Number of cylinders ... 4 cyl for 


smaller aircraft or 6 cyl if weight and 


Write 


pk ee 1S eee ea 


Deacson 


Ta pneiA 
/ 




















JOHNSON offers the engine industry 
the finest in high quality, precision 
tappets. ... 


today for new, 
formative JOHNSON Tappet 
Bulletins. 


PRODUCTS 


MUSKEGON, 


Are 


price can be kept down; 6 cyl for 4- 
and 5-place planes. 

Fuel system ... 80 octane rating; 
rear location for fuel pump; operation 
on premium automobile fuel if pos- 
sible; injector preferred over carbu- 
retor; easy starting at 10 F; accelera- 
tor pump and air filter. 

Oil system .. . wet sump; sump and 
oil system permitting a 20-deg climb 
and 20-deg glide; oil filter; location of 
crankcase breather at rear of engine. 

Starter ...12-v system automotive- 
type starter; simple foot control. 


@ SUPERIOR DESIGN 

@ LIGHTWEIGHT CONSTRUCTION 
@ QUALITY MATERIALS 

@ PRECISION MANUFACTURE 

@ LONG-LASTING SERVICE 


@ KNOW-HOW OF “TAPPET SPECIAL- 
STS” - - - MANUFACTURERS OF 
TAPPETS EXCLUSIVELY 
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Superchargers . . . optional. 
It was suggested that gas ty, 
powerplants would be considers 
they could be designed to ge 
about 300 hp with a fuel consumy 
up to 0.6 lb per bhp per hr, a wag 
(including starter) of 150 Ib. 
price of approximately $1500. 


Hear Three Facets 
Of Turbine Design 
by GEORGE W. BAUGHMAN 


WICHITA Section, April 10-Ty, 
pers and an impromptu talk bro 
gas turbines, propellers and mater; 
to this Section’s attention tonigh 

W. W. Williams of Beech Aires 
Corp. introduced the subject “Gas }y 
bines for Aircraft” with a brief , 
scription of the historical develop 
of the larger turbines. 

Four small low-powered gas turhigg 
are now in use on military aircrgl 
While not yet adaptable for perso) 
airplanes or feederliners, the speak 
said, small engines are feasible jy 
such service. He showed that dolly 
per hour, not pounds of fuel consumd 
per hour, is the true criterion of tm bi 
bine economy. 

Analysis. of a _ twin-engined 
weighing 9250 lb gross operatin 
4 hr showed that a gas turbine cm 
bination would save as much as # 
lb weight, and operate for $7.00 lx 
in fuel consumption at cruising spe 
than a reciprocating engine install 
tion in the same plane. 

Williams estimated that it wo 
cost between $300,000 and $500,000 t 
develop a 100-hp geared propjet. k 
believes axial flow turbines will pr 
cheaper and more practical tha 
trifugal flow. 

Propellers on gas turbines preseim 
special problems of control. John Lé 
sener, installation engineer of Hamiltu 
Standard Propeller Co., pointed 
that propeller and turbine rpm mus 
be closely controlled to avoid seriti 
overspeeding of the turbine. Fuel fi 
and propeller control must be clos 
coordinated. A turbine with separa 
compressor, he said, is easier \ 
trol than integral compressor turbine 

Another serious problem faced 


propeller manufacturers is the & 
tremely high negative thrust 


windmilling turbine propeller 
been shown to be far in excess 
maximum positive full power thrust" 
the propeller. Large turbines requ 
200 to 300 hp to bring the engine 4 
to sufficient speed to start the tu 
Under these conditions, propellers ™* 
have a minimum torque setting 
and another problem arises. Prope 


It has 


peller combinations capable of atl 
ing high efficiencies under both “© 
off and cruising conditions. Prope” 
are expected to grow consid rably 
future engines. 





Smith, metallurgist of 
Corp. discussed alloys 
processes suitable for 

paper entitled “Brazing 

perature Service in Gas 
»ocket Motors, and Exhaust 
mith said that although 
rature alloys date back to 
rid War, it was not until 
that commercial steel mill prac- 
id produce in quantity. 
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rief da @ surveillance aid. Thus the prob- 
es itself, it appeared agreed, 
tuestion not of “which system” 
bing + rather of how to obtain immediate 
aircraft stallat of both at all airports. 
Persong I 1in most benefit from any land- 
Speake » system, it was emphasized that it 
Lot be ised religiously in good 
Lats eather until it becomes routine. Then 
be used as a matter of course 
bad weather 
Further aids to reliability and safety 
1utomatic controls that were said 
Ung fy b be able to handle engine, flight, 
© CO avigatior und even traffic control 
AS than human beings, and without 
tigue or error. It was pointed out, 


& Spel ever, that such controls must in 


remselves be of the utmost reliability. 
was a difference of opinion as 
lesirability of mechanical over- 
des on all controls that could be used 
h case of failure. Pilots in military 
rvice don’t want them, for, they 
rgue, if manual controls are provided, 
have the automatic ones as well. 
y event, they are of no help in 
ibsonic flight. It was suggested that 
bett ution to the latter problem 
1 be to provide duplicate controls 
nplete system. 


uel f ulety needs are also being advanced 


CAA regulations governing 
nance requirements for trans- 
Some of the complexity 

ved from these regulations 
£ a system of charts which were 

ipable of indicating trends 
periormance of one design 
to another. It was agreed, 
it such charts must be 
the proverbial grain of salt, 
ike no distinction between 

id design. As one engineer 

charts show what can’t 
u don’t try very hard 
troversy of electrical ver- 
Systems was touched off 
that discussed the advan- 
electrical system, and en- 


addition of an exponent 
matic system, who pointed 
is the advantage of being 
le and of little weight. It 


was generally agreed that a single e-ec- 
trical system would be best if its dis- 
advantages could be eliminated. 

For instance, it was pointed out that 
electrical devices are not too successful 
where rapid operation is necessary 
although another discusser contributed 
the thought that often there is a way 
of getting around this slowness. Weight 


:must also be lowered, and in this con- 


nection, aluminum was mentioned as a 
replacement for copper in wires, but a 
light substitute for the iron in th» mag- 
netic circuit has not yet been found. 


Improvements in speed and reliabil- 
ity are also being brought nearer to 
reality by night-flying cargo planes to 
transport freight anywhere in the 
United States 

Smart engineering, 
management will be necessary, the 
speaker said, for above all, the service 
must be extremely flexib! 

Studies of applied anatomy, physi- 
ology, and kinesiology (or the science 
of physical movement) were recom- 
mended as helpful in solving one of 
menkind’s. oldest problems seating 


operation, and 
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comfort, currently aggravated by the 
elimination of sleeping berths that has 
come with higher speeds. 

The design of a seat that is adjust- 
able to accommodate the various human 
sizes and shapes, that allows comfort 
in eating, sleeping, and just sitting in 
a relaxed position was reported to be 
no simple task. 

Proposal was made for an adjustable 
chair with a moderately fluffy pillow, a 
back rest to provide best average back 
support, seat height of 17 in., seat 
width of 20 in., curved front line on the 
seat, and adjustable arm rests. 





Many forging designs in steel, aluminum and magnesium have‘ [ 
been originated by Wyman-Gordon. Typical of the many in- 


New Members Qualified 


These applicants who have qualified for ad- 
mission to the Society have been welcomed 
nto membership between March 10, 1947, and 
April 10, 1947 

The various grades of membership are in- 


jicated by: (M) Member: (A) Associate 
Member; (J) Junior; (Aff.) Affiliate Member: 
SM) Service Member; (FM) Foreign Member. 


Baltimore Section: Raymond M. Leighton 
(M), Ernest M. Stolberg (M), Robert 
Edward Younger, Jr. (J). 


tricate forgings is this four-way spider. ... Every Wyman- 
Gordon forging is under strict, constant control by labora- i 


j| tories that through the years have contributed much to investi- ft 
| gation and research of new forging techniques and of new 
alloys of steel and the non-ferrous light metals. 


Standard of the Industry for Sixty Years : 


WYMAN-GORDON|4 


Forgings of Aluminum, Magnesium, Steel rh 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS - 





DETROIT, MICHIGAN 






British Columbia Group: Thomas ¢. 
(J), David Main Ellen (A), Leonan 
Norman Peace (M), W. DPD. Steway, 
(A). 

Canadian Section: Donald B. Barry 
Lloyd A. Hassell (M). . 
Chicago Section: George KE. Beringe 
(M), Grant T. Clarke (J), Charles p 
Cooney, Jr. (J), Kenneth J. Guy, 
(A), Conrad Herre (M), A. Blaze Jun 
(J), S. A. Malthaner (M), S$. ¢ Mas. 
sari (M), Robert L. Matson (J). q 
Earl Williams (J), David H. Young 
(A). 
Cleveland Section: Thomas John Boag, 
field (J), John F. Di Stefano (J). 
Dayton Section: Donald E. Flinn (4 
William J. Schroeder (S M), Joe She. 


(J), 





man (J). - 
Detroit Section: 1st Lt. Frederick ¢ 

Adams (J), Jackson Hugh Allington Tex 
(J), Roy E. Blue (M), Robert D. cy Fri 


sell (M), Prof. Emerson Ward Coni (A 
(M), John Emanuelson (M), Roy £ 


Farmer (M), Robert G. Green (J), 9 i“ 
William Habel (M), Ross J. Kittle (4) ; 
Fred Klemach (J), C. W. Lincoln (y) Vir 
William E. McCravey (J), William B Ed 
McFerrin (M), Will Ruthven Mees gel 
(S M), N. Markham Purple (A), Gor 
don T. Sawyer (J), Noel C. Speer (J Wi 
Donald O. Stovall (M), Chester C. Uy s 
(M), Charles O. Weisenbach (M), John Ja 
J. Werner (J), Albert Bond Willi, i WwW 
(M), Leonard Augustus Young, Jr Jo 
(A). 

Hawaii Section: Arthur G. Kruse (A 0 
George J. Scheuermann (M), James H . 
Stickler (A), Arthur David Stuber L 
berg (J). R 


Indiana Section: Horace D. McCann (A) 
Metropolitan Section: Monroe Louis 
Bloomfield (J), Robert N. Campbell 
(A), Edward William Eustace (J) 
William Fischer (J), Michael Walter 
Klemek (J), Leonard Levinsohn (J) 
Elvin A. Mastriani (J), John T 
Mitchell, Jr. (J), Henry G. Osborne 
Jr. (J), Jack Pleasants (A), William 
R. Steinberg (J), William B. Tiefer 
bacher (M), O. S. Williams, Jr. (J) 
Mid-Continent Section: M. C. Murrel 
(A), Otis L. Spilman (A). 
Milwaukee Section: James Arnold Hunter 
Jr. (J), William Richard Proteau (J 
Mohawk-Hudson Group: William Brom 
Shepherd (A). 

New England Section: John W. Hess (A 
John W. McGoey (M), Harold E Sand: 
berg (A). 

Northern California Section: Capt. rn 
L. Daun (S M), Edward C. Ditzen (™ 
Northwest Section: Runo W. Larson (4 
F. R. West (A). 

Peoria Section: John Webster Gilbert 
Philadelphia Section: Frank G ~_ 
(M), William H. Bulen (J), William 5 


~~ 
an 


— et > CT Ww 


Dugan (J), William H. Heermance 
(M), Marion F. Smith (M). 
St. Louis Section: Edward H. Barket 


(J), John Paul Ekberg, Jr. (A), Orv® 
J. Lindell (A). 


SAE JOURNAL 











Bai Diego Section: Charles W. Anderson 
n 

ONary J). 

Swart Section: Martin R. 






puthern California rior 
Se aati (A), William J. Brennan 


mM), John Peter Calligeros (J), Ran- 
all (A), Victor J. Del Coma 










) (J), 


fall Davis 
ninger A), Castle R. S. Fernald (M), K. E. 
les B Bound (A), F. Carl Hirdler, Jr. (M), 
hman robert R. Janssen (M), Harold Wayne 
Shing Miller (M), William John Monsme 
Mas. (A), John B. Pitkin (M), Neil S. Wil- 
), B jamson (A) 


 Oung 
Southern New England Section: Walter John 
Gewinner (A), William J. Harris (M), 
Paul John Rich (J), Frank T. Sprogell 


(A) (J), James Dow Thackrey (J). 
Shee Spokane Group: Ernest J. Eldenburg (A), 


James S. Ray (A). 


k ¢ . ; 

ngton Texas Section: Burtis E. Dorris (A), 
Cas. Frank V. Esden (A), Carl L. Larsen 
‘onion (A), Joseph Robert McGonigle (A). 
oy E Twin City Section: William A. Anderson 
ye (J), Albert B. Driscoll (M). 

» (A) 

(M) Virginia Group: C. M. Kastle (A), Daniel 
im B Edwin May (A), Robert L. Schowen- 
Meese gerdt (A), E. H. Villemagne (A). 

Gor- : 

r (J) Washington Section. Francis Vernon Al- 
‘Ut len (M), Fritz Young Mercer (M), 
‘Jou James L. Reardon (A). 

li, Jr 


Western Michigan Section: C. Christy 
i: Jones (A). 








(A) Outside of Section Territory: D. G. Forbes 

es H (A), David Jerome Hanse (J), Loiell 

uben- L. Hyler (M), Chris Nyberg (M), 
Russell F. Peete, Jr. (J), W. P. Sulli- 

sa van (A), John P. Todd (A). 

0Uis Foreign: W. Leslie Cuthbert (A), 

pbell B.W.1.; Dr. Jaroslav Frei (F M), 

(J) Czechoslovakia; James A. Hand (A), 

alter China; Mahmut Velit Isfendiyar (J), 

(J) Turkey; Lt. Col. William S. Lawrence 

at (SM), South America. 

yorne, 

Liam 

jefen- 

J) . o . 

mi fae Applications Received 

inter, The applications for membership received 

ay between March 10, 1947, and April 10, 1947, 

ad are listed below. The members of the Society 
are urged to send any pertinent information 
with regard to those listed which the Council 

(A snould have for consideration prior to their 

Sand election. It is requested that such communica- 
‘ions from members be sent promptly 

rthur — 

(M British Columbia Group: Robert McKenzie 

(A Adamson, Guy Barclay, Pat J. Conlin, 
Arthur Fred Rees, Standard Oil Co. of 

(J) British Columbia, Ltd. 

4 

ae “eve Section: Harry C. Oakes, Jr., 

ao eter Tauson, Chester M. White. 
Canadian Section: Frank Wakefield 

rker Adams, Thomas Edmond Bingham, 

)rval William Hugh Cockburn, Walter Dale, 
Arthur William Frazer, Jr., Mansell 

ANAL 


MAY 1947 
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THE STOPLIGHT? 








HERE’S THE ANSWER 


You're right-——the stoplight flashes first 

on motor cars equipped with the hydraulic 
stoplight switch, originated and manufac- 
tured by F. A. Smith. Standard equipment in the automotive 
field since 1928, this dirtproof, waterproof switch responds to 


the slightest pressure change in the hydraulic braking system 





signals instantaneously and dependably. Made and tested 


to withstand pressure of 3000 psi., virtually every switch 


operates efficiently for the full life of the car. 

The same electrical engineering and production know-how 
that went into this ingenious switch stands ready to help you 
solve electrical design and equipment problems for the motor 
cars of tomorrow. By calling us in at the very beginning of 


the problem, you may gain time and save expense. 


__ MANUFACTURING CO., INC., ROCHESTER 2, N.Y. 
Electrical Engineers and Manufacturers 
» e Serving the Automotive Field Since 1922 ; 
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You get dep endabiltrwith Yo “Cos 
in the frame 
’ WIRE TERMINATOR 


Complete uniformity of every wire 
termination assured. Terminals in- 
stalled on wires at production rates 
up to 3300 per hour. There is no cap- 
ital investment—the machine is rented 
to you. Write for illustrated brochure. 


AIRCRAFT-MARINE PRODUCTS INC. 
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300 perfect, identical 
ons per hour. 





1501 North 4th Street, Harrisburg, Pa. 
Telephone: 4-0101 
Sole Canadian Representative: 
F, Manley & Sons, Ltd., 82 Adelaide Street, E., 
Toronto, Ont., Canada 
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